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INTRODUCTION 


The IBM Electronic Typewriter Models 50 and 60 
are 96 character, single element machines. The use 
of an electronic logic board in the machines re- 
duces the amount of mechanical parts and in- 
creases the applications of the typewriter, com- 
pared with previous machines. Both 15.5 inch (394 
mm) and 19.1 inch (485 mm) machines are avail- 
able. 


The machine is designed for use in applications 
similar to the IBM “Selectric” Typewriter models. 


As text is entered at the keyboard, it is passed 
through the logic board, which sends electrical sig- 
s to the carrier and electro-magnets within the 
The logic board stores one line of text 

ation. This allows the operator to carry out 
some typing operations automatically and also pro- 
vides some new features. The stored line of infor- 
mation is cleared during a carrier return operation. 


STANDARD FEATURES OF THE IBM ELECTRONIC 
TYPEWRITER 


AUTOMATIC CENTERING 
Centering is an automatic electronic function when 
a coded K is typed before the text. 


AUTOMATIC WORD UNDERSCORE 
A word may be underscored automatically by en 
tering a coded | after the word has been typed. 


AUTOMATIC LINE UNDERSCORE 

A line may be underscored automatically by en- 
tering a coded U at the beginning and a coded I 
after the line has been typed. 


ELECTRONIC LEFT MARGIN 
‘The function of the left margin is performed by 
the logic board. The machine has no margin rack or 
mechanical margin stops. A coded W is used to set 
the left margin, 
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ELECTRONIC RIGHT MARGIN 

The function of the right margin is performed by 
the logic board. The position of the right margin is 
called line length setting. A coded T is used to set 
the right margin, 


ELECTRONIC TABULATION 

The tab function is performed by the logic board 
Tabs are set by a coded S. Single tabs are cleared 
by acoded D and all tabs are cleared by a coded A 
The machine has no tab rack or tab mechanism. 


DECIMAL TABULATION 

The decimal tab feature is designed for typing col- 
umns of figures aligned to a decimal point. A 
coded number before a figure to be typed positions 
the carrier so that the decimal point is in the cor- 
rect position, 


AUTOMATIC CORRECTING TAPE MECHANISM 
Allows the operator to correct errors from the key- 
board by depressing the backspace key only. 


PITCH SELECTION 
Allows the operator to type in 10 pitch, 12 pitch 
or proportional spacing. 


REQUIRED TABS (PARAGRAPH INDENT) 
The required tab feature allows the operator to 
type material automatically indented. 


SELECTIVE RIBBON MECHANISM 

This feature allows the operator to use the IBM 
Tech III Ribbon, Film Ribbon or the Correctable 
Film Ribbon. 


OPTIONAL FEATURES 


DEAD KEY DISCONNECT 
The dead key disconnect feature allows the oper- 
ator to cancel the no-escapement function of char- 
acters that normally do not require escapement. 
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DUAL LANGUAGE 
This feature allows a second language to be typed 


on the typewriter with an appropriate typehead 
installed. 


MANUAL VELOCITY CONTROL 
This feature allows the operator to make all char- 
acters on the keyboard print in either high or low 
velocity. This feature will also allow the machine 
to print with normal velocity for each character. 


FUNCTIONAL CHECK 


This functional check is a procedure that will indi- 


cate wl 
tion, It includ 


he 


or not the machine has a malfunc- 
hecks of every function of the 


machine. Using this checking procedure on every 


service call will help lo: 


te failures. After any fail- 


ure has been repaired, successful completion of the 
check will ensure that the machine is working cor- 
rectly. 


Visual Inspection — Check the machine for 
any loose, damaged or missing parts. Also, 
look for unusual material in the machine: 
pencils, erasers, paper clips, etc. 


Paper Insertion — Insert a single piece of 
paper into the machine. It should feed 
straight and not wrinkle or tear. 


Paper Release — Pull the paper bail forward. 
Check that the feed rolls hold the paper 
tightly. Pull the paper release lever forward. 
‘The paper should be free to move around the 
platen and left and right 


Detent Release — Rotate the detent release 
lever forward, Check that the platen will 
rotate and that the detent is disengaged from 
the ratchet, 


Platen Variable — Push the left platen knob 
to the right. The platen should now turn 
freely; the ratchet should not turn. When the 
knob is released, the driver should reliably 
engage the platen. 


Print Quality Check the CE Aid playout. 
All characters should have even color and 
impression. No characters should be visibly 
out of position; there should be even spacing 
between characters. Check the print quality 
of the underscore. 


Prch Sletor _—,, 
cid pas 


Platen Knob 


Cardholder 


Carrier__— 


——Hyphen Underscore 
= 7 Keybutton 


Laver 
__Carrier Return 
Cade Button —— 
Motor 
Onyott 


Stencil Control Lever Koyboard Impression Control Spseebar 
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Repeat Characters — Lightly depress the 
hyphen/underscore keybutton. The character 
should print one time when the keybutton is 
depressed, The character should repeat when 
more pressure is applied. Excessive pressure 
on the keybutton should not stop the repeat 
operation, Repeat this step for all other re- 
peat characters. 


Impression Control — Type a character with 
the impression control lever at | and then at 
5. The sound of the typehead striking the 
paper should change and the character 
should appear darker in position 5. 


Scales — Type a line of Vs in uppercase. The 
horizontal line on the cardholder should be 
parallel to the line of Vs. 


The points on the bottom of the Vs should 
align with the vertical lines on the card- 
holder. 


Operate the carrier return to the far left side. 
The carrier pointer should align with the 0 
on the front scale. 


Selective Ribbon System — 


a. Insert a single sheet of bond paper in 
the machine, With the impression con- 
trol lever on 3, type all characters in 
upper and lowercase. 


b. Inspect the copy for character color 
and even density. 


& Inspect the copy for ribbon flaking and 
ribbon particles on the copy. 


d. With a film ribbon installed on your 
machine, the lift pattern should look 
like this: 
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The characters should not overlap and 
should be positioned on the ribbon 
with a clearance from the top and bot- 
tom edge. 


With a Tech III ribbon installed on the 
machine, inspect the ribbon pattem. 
The characters should overlap and 
there should be a clearance at the top 
and bottom edge of the ribbon. Type 
several lines of underscore. The type 
should not fade. 


e. Inspect the ribbon in its path around 
the guides and rollers. There should be 
no folds in the ribbon. 


f. Operate the spacebar. The ribbon 
should not feed. 
g. Place the stencil control lever in the 


stencil position and type several char- 
acters. The ribbon should not feed or 
lift. 


Reset the left margin for the operator as it 
was when you started. This ends the detailed 
functional check. 


POWER SUPPLY AND ELECTRIC. 
OPERATIONAL THEORY 


wi 


The machine electrical wiring is of two types. The 
main electrical connection to the machine is made 
with a linecord to the primary power box (Figure 
1), This provides line voltage to the motor and the 
transformer, through switches. The output from 
the secondary part of the transformer provides a 


Power Supply Board 


4 


Power Switeh 


Transtormer 


Figure 1 — Primary Power Box And Power Suppiy 


Primary Power Box 


low voltage supply for the power supply board. 
The power supply board provides direct current 
(DC) voltages which are used in the electronic sec- 
tions of the machine and to operate the magnets. 


Linecord 


Motor Switeh 


Transformer Connector 


The primary power box is located in front of the 
motor. The power switch is located in the left end 
of the box and the motor switch is located in the 
right end of the box (Figure 2). The linecord passes 
through the rear of the machine covers and is 
anchored by a cable clamp to the motor case. 


The connectors for the motor and the transformer 
are located at the left rear of the primary power 
box. 


Cable Clamp 


Uinecora 


Motor Switch 


Figure 2 ~ Primary Power Box 


POWER SUPPLY ELECTRICAL (Re a 


ections inside the primary power box are 


POWER SUPPLY 

The purpose of the power supply is to provide the 
required operating voltages for the logic board and 
magnets (Figure 4). The power supply is a modular 
unit consisting of the transformer and the power 
supply board. 


The output (secondary) voltages of the transformer 
are approximately 20 volts AC between the center 
pin and both outer pins, and 40 volts AC between 
the two outer pins of the three pin connector. The 
transformer is connected to the circuit board with 
this connector, 


‘The output of the power supply consists of power 

ipply ground, +5 volts DC, +12 volts DC and -5 
yolts DC. These output voltages are regulated by 
the power supply board with a change tolerance of 
plus or minus 10%. 


‘The circuit board is a modular unit and is not field 


repairable. 


The output of the circuit board is connected by a 
seven wire cable to the logic board. The output 
voltages may be measured from the top of the 
cable connector when it is plugged into the logic 
board. To make meter readings of the power sup- 
ply output with the connector removed from the 
logic board, it is first necessary to connect pin 7 to 


The 8 pin on the power supply connector on the 
logic board is used to feedback -§ volts to the 
power supply. The output voltages will be inter- 
rupted electronically in the power supply iff the -5 
volts feedback is not complete. The reason for this 
protection is to prevent electrical damage to the 
logic board. This would result if the other voltages 
are applied to the logic board without -5 volts. 


-6- 


Ground Connections 
On Three-Wire Grounded 
Machines Only 


Fuse On Some WT 


Mochines \— 


Transformer 
Connector rar 

For Motor Connections 
‘See Motor And Drive 
Motor Connector Section 


Linecord Terminal 
=< ——— On Some WT 
Machines 


‘This Connection 
Not On Machines With, 
‘The Above Fuse 


Powor Switch Primary Power Box Motor Switch 


Figure 3 — Line Voltage Connections 


Theee Pin 


Connector 


Power Suoly. 
Board 


Figure 4 — Power Supply 


The wiring harness groups the wires within the ma 
chine. The physical location of all electric and ele 
tronic components may be seen in Figure 4. The 
details of connections may be seen on the wiring 
diagram, 
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Figure 4 — Component Layout Diagram 


The following table lists the abbreviations used on RIGHT CABLE *Shows switch or reed wiring points. 
the wiring diagram, and explains the terms used. 


Physical location of connectors on the logic board 1 GND Power supply ground he tnlliates slatsett showin Gn cenEchottaai “oP 
are also shown in Figure 5 and Figure 6. . Fone fees oe logic board if not the same as on the wiring ¢ 
gram. 
WIRING DIAGRAM INDEX ee be Alesis 
(Connectors are numbered from left to right 3 BWwy Ferserd meepat 
looking at the hole.) 7 IND indore: 
8 +12VDC (+12V) Twelve volts positive, DC 
LEFT CABLE CARRIER CABLE 
1 CODE (ALTC") Code contact 1 vi High velocity magnet 
2 BELL Bell magnet (upper) 
3) PFB* Print Feedback contact 2 v2 Low velocity magnet 
4 GND Power supply ground (lower) 
5 +5VDC (+5V) Five volts positive, DC 3 COR (ER) Correction magnet 
6 EMIT Emitter contact 4 +12VDC (+12V) ‘Twelve volts positive, DC 
7 €sc Escape magnet 5 RI Rotate magnet No. 1 
8 BLANK 6 GND Power supply ground: 
9 P2C* (P2) Pitch switch (upper) 7 RACK (RKSH) Rotate rack solenoid 
10 PIC* (P1) Pitch switch (lower) 8 SHMD (Puc) Shift mode contact 
11 GND Power supply ground 9 RB Rotate magnet No. 3 
12) +12, VDC (#12) Twelve volts positive, DC 10° #71 Tilt magnet No. 1 
WW RZ Rotate magnet No, 2 
OPTIONAL FEATURES CABLE 12.0 «72 Tilt magnet No, 2 
1 GNO* Power supply ground TRANSMIT CABLE 
2 > DKC* (DK) Dead key contact 
3 sic’ (SL) Secondary language contact 1 KBMDC (SHIFT) Keyboard mode contact 
2 B6C* (B6) Selection bail contact 
POWER SUPPLY CABLE 3 Bact (83) Selection bail contact 
4 BSC" (B5) Selection bail contact 
1 GND Power supply ground 5 B2c* (B2) Selection bail contact 
2 GND Power supply ground 6 Ba4Cc* (B4) Selection bail contact 
3 KEY (K) Key to hold cable 7 Bic* (B1) Selection bail contact 
4 +5VDC (+5V) Five volts positive, DC 8 GND Power supply ground: 
5 +12VDC (+#12V) Twelve volts positive, DC 
6 +12VDC {+12V U2) Twelve volts positive, DC LONG CARRIAGE CONNECTIONS 
7 6S VDC (-5V) Five volts negative, DC 
8 -5 VDC (-5V) Five volts negative, DC 1 Lec Ground 
feedback 2 = =.cc* Long carriage contact 


The above two contacts are on the logic board with 
a pluggable jumper for long machines. No cable 
connection. 
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Figure 5 — Wiring Diagram (Model 50) 
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MOTOR AND DRIVE OPERATIONAL THEORY 


‘The purpose of the motor and drive mechanism is 
to provide a positive, constant drive. 


The motor drives the power module which dis- 
tributes all drive motion for machine operations 
(Figure 1). Drive motion is used to drive the filter 
bail in the keyboard, to rotate the leadscrew to 
drive the carrier right or left, to rotate the index 
cam and drive the index mechanism, and in the 
carrier for the selection and printing of characters 


MOTOR 

The motor case mounts on the main frame. The 
motor is supported in the case on shock mounts to 
absorb motor vibration (Figure 2). 


The motor drive shaft extends from both ends of 
the motor. The pulley and belt drive the power 
module. The motor clutch allows the motor to 
start and reach some speed before engaging the 
motor pulley. 


Fluo 


Figure 1 — Motor And Drive 


Electrical 
Connection 


The cooling fan is mounted on the left end of the 
motor shaft, inside the case. The fan pulls air past 
the power supply and blows the air past the motor 
then out a vent at the rear. 


‘The electrical cable of the motor is fitted with a 
plug for connection to the primary power box. 


Drive 
Shaft 


Motor Clutch 


Figure 2 — Motor 


OTOR AND DRIVE fea 


The different types of electrical connections for 
the motor are shown in Figure 3, 


NOTE: Electrical connections are discussed in the 
Power Supply and Electrical Wiring section. 


Bi-Voltago 
Switeh 
wr) 


. 
' = Capacitor 


raov | 
voy 


Transformer Socket 


12 


Ingert Into Primary 
Power Box (Transformer) 


Figure 3 — Motor Wiring Diagrams 


Insert Into Primary 
Power Box (Motor) 


Bi-Voltage Capacitor Motor (WT) 


MOTOR AND DRIVE ADJUSTMENTS 


1. Motor Clutch Pawls — Form the lug on the 
clutch hub for a clearance of .010"-.020" 
(0,25-0,51mm) between the pawls and the 
pulley ratchet when the pulley is manually 


rotated, 

Motor 

Clutch 

Hub 

i 010"*.020" 
(0,250.51) 

Motor 
Clutch 


an 


Motor Pulley 


Motor Pulley — Adjust the hub assembly and 
grip clip left-to-right so that the belt rides 
fully on both pulleys. Maintain .002"-.006" 
(0,05-0,15mm) pulley end play with the grip 
clip. 
Belt, __ .002"..008"" 
\ f (0,050,15mm) 


Grip Clip 


Motor Position — Adjust the position of the 
motor so that the belt operates centrally on 
both pulleys and, so that the drive belt will 
deflect 155” (3,94mm) when one pound 
(454g) pressure is applied to the belt 
between the pulleys, 


185" 
(394mm) 


(Right Side View) 


4, Motor Shaft Support — Adjust the shaft 


support guide up or down for .005”-,010" 
(0,13-0,25mm) clearance from the shaft 
support. 


.005".010" 
(0,13-0,25mm) 


Shaft Support 


Motor Fan — Position the cooling fan 
left or right on the shaft to clear the vent 
grill and motor support mount with the 
motor mounted in the bottom of the case. 


Cooling Fan Motor Case 


Motor Support Mount : 
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KEYBOARD CLUTCH OPERATIONAL THEORY 


The keyboard clutch is located on the left of the 
Power module upper shaft and controls the key- 
board drive cam (Figure 1). The cam provides drive 
motion for the keyboard when a keybutton has 
been depressed, The keyboard clutch is a spring 
clutch with a sleeve to control the spring. 


Keyboard Drive Cam 


| Keyboard Clutch 


Power Moule 


Figure 1 — Keyboard Clutch 


‘The upper shaft in the power module rotates con- 
tinuously while the motor is turning (Figure 2). A 
clutch latch engages the latch surlace on the clutch 
sleeve and prevents the clutch and drive cam from 
rotating. 


When a keybutton on the keyboard is depressed, 
the release link pivots the clutch latch away from 
the sleeve. This allows the clutch to rotate the 
keyboard drive cam, As the cam rotates, the 
keyboard drive cam follower rotates on a pivot 


Cam Follower 


Check Paw! — 


Keyboard Drive Link 


shaft and supplies motion to the drive link and the 
filter bail in the keyboard. The action of the filter 
bail is discussed in the Keyboard section. 


A check pawl is mounted on the pivot shaft and is 
spring loaded toward the cam. The lower end of 
the check pawl contacts an adjusting screw on the 
clutch latch as the check pawl is driven by the high 
surface of a track on the cam. The check pawl has 
three functions, It engages the clutch latch with 
the sleeve, it restores the keyboard release latch 
and at the completion of a cycle, it holds the 
keyboard clutch disengaged. 


Keyboard Drive Cam, 


SS6 
SS) 


— upper Shaft 
j7—— cluteh Laren 


— Pivot Shaft 


‘Adjusting Serews 


— Release Link 


Figure 2 ~ Keyboard Clutch And Drive Cam 


KEYBOARD CLUTCH fee | 


After the clutch sleeve contacts the clutch latch 
igure 3), the momentum of the cam and clutch 
spring rotates the cam until the check pawl engages 
the check latch surface of the cam, When the check 
pawl and the clutch latch are engaged, the clutch 
spring is held expanded and the clutch arbor 
rotates without driving. 


Clutch Steeve 


Clutch Arbor 


__—Cluteh Latch 


Cam Follower: 


‘Check Paw! ® 


aS me 


Flolease Link 


Figure 3 — Clutch Disengage 
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KEYBOARD CLUTCH ADJUSTMENTS 


NOTE: Adjustments 1 and 2 of the print shaft 
cycle clutch must be correct before making the 
keyboard clutch adjustments. These _ two 
adjustments control the lateral position of the 
upper shaft. 


1. Keyboard Clutch Arbor — Adjust the arbor 
left or right for clearance of .004"-,006" 
(0,10-0,15mm) between the cam and the 
“C” clip on the upper shaft. 


clio 


= 


|| .004".006" 
(0,100,15mm) 


Nv 


Keyboard Clutch Spring — Adjust the clutch 
spring on the keyboard drive cam so that the 
clutch slips when the check pawl is 
.085"-.105” (2,16-2,67mm) from the notch 
on the drive cam, when the upper shaft is 
rotated by hand. To make this adjustment 
loosen the clamp on the clutch spring and 
rotate the spring. 


NOTE: After loosening the clamp, ensure 
that adjustment no. 3 is correct, then tighten 
the clamp. 


3 
a jel|o = 
gaits ec 

yx 
I — clutch Latch 
eee 
Pe ly 


(Right Side View) 


3. Keyboard Clutch Sleeve — Adjust the clutch 


spring clamp left or right for a clearance of 
.005”-.008” (0,13-0,20mm) between the 
sleeve and the arbor. 


NOTE: Ensure that adjustment no. 2 is 
correct before tightening the clamp when 
making this adjustment. 


.005"..008" 
(0,13-0,20mm) 


—_— 


4, Keyboard Clutch Latch — Adjust the clutch 
release link so that the latch engages the 
sleeve by .030"-.040” (0,76-1,02mm). 


When checking this adjustment, the 
keyboard clutch release latch must be at rest, 
in the latch plate window. The clutch latch 
should be lightly held toward the rear to 
remove any lost motion in the link. 


.030",040" | 
(0.76-1,02mm) 


Keyboard Clutch @ IN 


Release Latch ‘ 
Must Ble Latched \ 


Keyboard Cluteh Lateh 


(Right Side View) 


Latch Plata 


5. Release Latch Restore — Turn the adjusting 
screw in or out so that the release latch has 
.005"-.015” (0,13-0,38mm) overthrow past 
the edge of the latch plate window. Check 
this adjustment as the check pawl passes the 
high surface of the restoring cam surface on 
the keyboard drive cam, 


NOTE: The keyboard clutch latch 
adjustment (adjustment 4) must be correct 
before checking this adjustment. 


Release Latch 


005""—.015" 
(0,13-0,38mm) 


i” Aextoring Cam 
7 

on 

soe 


‘Latch Plate 


(Front View Below 
Keyboard) 


i 
! 
i 
1 
Window 4 
1 
1 
1 
1 
‘ 


Adjusting 
Screw 


(Right Side View) 


Keyboard Drive Cam Follower — Adjust the 
cam follower stop screw in or out for a 
clearance of .002”-.008" (0,05-0,20mm) 
between the cam follower roller and the 
drive cam. The cam should be in the rest 
position with the clutch latched. 


Keyboard 

Drive Cam 
x In The Rest 
Position 
fs And The 

Cluteh Latched 

002" 008" 

(0.05 - 020mm) 


(Right Side View) 
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PRINT SHAFT CYCLE CLUTCH 
OPERATIONAL THEORY 


The print shaft cycle clutch is located outside the 
machine side frame on the upper shaft of the 
power module (Figure 1), 


The clutch is released by the cycle clutch magnet 
and rotates the cycle clutch pulley 360 degrees 
each cycle. The print shaft drive belt transfers 
motion to the print shaft 


—_Print Shaft 
Pulley 


Figure 1 


The clutch arbor is attached by setscrews to the 
upper shaft. The clutch spring is clamped to the 
cycle clutch pulley by a screw and wedge inside 
the cycle clutch restore cam (Figure 2). 


‘The clutch spring is controlled by a sleeve, located 
around the spring and supported between the 
clutch arbor and the restore cam. 


Print Shatt 
Cycle Clutch 
Magnet 


Print Shaft 
Cycle Clutch 


Print Shaft Drive Bett 


Print Shaft Drive 


Cluteh Steove Restore Cam 
Setscrew 
Ky wedge 
Upper Shaft Spring 
Pulley 
(Top View) 
Figure 2— Print Shaft Cycle Clutch 


The cycle clutch is held disengaged by the c 
clutch latch which pivots on a stud (Figure 3). The 
forward end of the latch engages the sleeve which 
controls the end of the clutch spring. The lateh is 


spring loaded up at front. 
Clutch 
Stoove Es — Spring 


Arbor: 


Stud 
Clutch Latch 


(Right Side View) 
Figure 3 — Cycle Clutch Latch 


PRINT SHAFT CYCLE CLUTCH Ze @ 


The check pawl also pivots on the stud (Figure 4). 
The check pawl is spring loaded up at the front and 
engages a notch on the restore cam. At rest, the 
cycle clutch is held between the cycle clutch latch 
and the check pawl. 


Pivot Stud 


Cyele Clutch Latch 


Restore Cam 
Notch 


(Right Side View) 
Figure 4 — Cycle Clutch Check Pawl 


The latch actuator pivots on a stud (Figure 5). It 
releases the cycle clutch latch when the cycle 
clutch magnet is energized. 


The actuator is spring loaded down at the rear and 
is latched on the magnet armature, at rest. The 
lower edge of the actuator contacts the clutch 
latch extension when the actuator is released by 
the magnet. 


Restore Cam Magnet Armature 


Cycle Clutch 


Actuation 


Pivot 
Stud Clutch Latch Extension 


(Right Side View) 
Figure 5 — Cycle Clutch Latch Actuator 
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PRINT SHAFT CYCLE CLUTCH OPERATION 
When the cycle clutch magnet is energized, the 
actuator is released and is pivoted top-to-rear by 
spring tension (Figure 6). This causes a downward 
movement of the latch extension and the cycle 
clutch latch. As the latch moves down, it 
disengages the sleeve. The clutch spring then en- 
gages the arbor and the clutch pulley is rotated. 


Pulley Acbor Sltch Spring Magnet Armature 


Restore 
Cam 


ch 
bs Cycle Clutch 


Pivot Magnet 
Stud Latch Extension 


(Right Side View) 
Figure 6 — Cycle Clutch Engaged 


The magnet is deenergized when the print shaft has 
rotated approximately 85 degrees. As the clutch 
rotates, the restore cam contacts the roller on the 
actuator (Figure 7). The actuator pivots 
top-to-front and the magnet armature latches the 
actuator. As the actuator is restored, the cycle 
clutch latch is allowed to pivot toward the sleeve. 


High Surface 
Of Restore Cam 


Cycle Cluteh Latch 


Magnet 


(Right Side View) 
Figure 7 — Actuator Restore 


As the sleeve rotates with the clutch, it contacts 
the latch (Figure 8). The momentum of the pulley, 
restore cam and print shaft continue to rotate the 
clutch until the sleeve has opened the clutch 
spring. The pulley stops rotating when the restore 
cam shoulders contact the sleeve. 


At the same time, the check pawl engages the 
restore cam notch. This holds the clutch in the rest 
position. 


Restore Cam 
Shoulder 


a Check Paw! 


(Left Front View) 
Figure 8 — Clutch Disengaged 


2. Upper Shaft — Adjust the high speed arbor 4. Restore Cam — Adjust the restore 
for .004”-.006" —(0,10-0,15mm) end rotationally for a clearance of .0. 
1. Cyele Clutch Arbor — Adjust the arbor for a clearance of the upper shaft. (0,89-1,19mm) between the sleeve and the 
clearance of .002"-.006" (0,05-0,15mm) cam shoulder. 
between the arbor and the pulley, 
<a> The clutch spring must be closed on the 
This clearance may be checked between Upper Shaft ea = arbor when checking this adjustment. Loosen 
the pulley and the head of the pulley /) the screw in the restore cam to make this 


adjustment, Ensure that the cam is against 


retaining screw. Ensure that the left-to-right 
it the pulley before tightening the screw. 


position of the restore cam clutch sleeve does 
not affect this adjustment. 


NOTE: The sleeve must be engaged between 
the restore cam shoulders so that the latch 
surface on the sleeve almost aligns with the 
check pawl notch on the cam. 


NOTE: The arbor has two setscrews. Make 

sure all end play is removed between the 

cycle clutch and pulley arbors when making y'yheree* 
this adjustment. 


004*..006" Loosen 
Restore Cam (0,10-0, 15mm) Screw 
/ Touehiog 035" ..087" 
Cycle Clutch Arbor —/“-p{|-+-.002"..006" ————— (089. 1,19mm 
{0,05-0,15mm) = 
| 3. Print Shaft Cycle Clutch Spring — Position 


the spring clutch left or right under the 
restore cam so the left end of the spring 
clutch clears the arbor by a minimum of 
030” (0,76mm). 


(Top View) 


estore Cam 
wjainst Pulley 


>> 


Approximate Positions 


(030° (0,76mm) minimum Of Sleeve And Cam 
[FS — Loosen Screw = 
Clutch Steeve—— 
Spring Cuteh 
Sleeve! Restore Cam’ 


Restore Cam 
(Bottom View) 


Cyele Clutch Latch — Adjust the latch 
extension for .020°-.040" (0,51-1,02mm) 
compression of the shock pad. 


To make this adjustment, loosen the binding 
screw and slide the extension toward the 
front until it contacts the pad, then .020"- 
040" (0,51-1,02mm) further. 


Cycle 
Clutch Late 


YL 
020.040" 
(0.81 - 1,02mm) 


Latch 
Extension’ 


Compression 


‘shock Pad, 
(Right Side View) 


6. Check Pawl — Adjust the check pawl for 
.002"-.008" —(0,05-0,20mm) rotational 
motion of the restore cam, with the sleeve 

aged with the latch and the check pawl in 

the restore cam notch. 


Chick Paw 


Clutch 
Latch 


Restore Carn — 
Notch 


.002".,008" | 


(0,05.0,20mm)—~/~ 


(Right Side View) 
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Cyele Clutch Magnet Pivot Plate — Adjust 
the pivot plate up or down so that the 
armature pivots with minimum clearance and 
no binds. 


Armature 


Minimum Clearance 
‘No Binds 


(Right Side View) 


8& Cycle Clutch Magnet — Adjust the armature 
keeper up or down so that the bottom edge 
of the slot is flush with the residual, 


To make this adjustment, the armature may 
be held in the energized position and the 
keeper adjusted up to contact the armature 


Keeper 
Against The 
Armature 


,, 
4 


(Right Side View) 


2a" 
(0.61 


High 
Surface 
OF Cam 


Roller 


Cyele Clutch Magnet Position — Adjust the 
position of the cycle clutch magnet for two 
conditions: 


a. An overthrow of .040"-.070" 
(1,0: 78mm) between the latch 
actuator and the armature, with the 
actuator roller on the high surface of 
the cam. 


b. 0247-040" (0,61-1,02mm) 
ment between 
armature. 


engage- 
the actuator and the 


040" 


102m) ~ 040" - 070" 


(1,02 1,78mm) 


Actuator 


Cycle Clutch Magnet 


(Right Side View) 


10. Cycle Clutch Latch Extension — Form the 
extension up or down so that 


a, Tt clears the latch actuator by a 
minimum of .020” (051mm). The 
clutch must be latched at rest when 
checking this adjustment, 


b. The clutch latch clears the sleeve by a 
minimum of .012” (0,30mm) when the 
latch actuator is released. 


clutch 
Latehed 
At Rest 


020" Minimum 
(Right Side View) 


Late Extension 


(Right Side View) 
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LEADSCREW DRIVE OPERATIONAL THEORY 


The leadscrew drive consists of clutches, gears and 
pulleys (Figure 1). Magnets control the clutches 
and a leadscrew drive belt drives the leadscrew. 


Clutenes 


Drive Magnet 


Leadi:rew 
Drive Belt 


Figure 1 — Leadscrew Drive 


The clutches in the leadscrew drive are spring 
clutches (Figure 2). They are engaged to drive by 
electromagnets. The magnet armatures have clutch 
shoes which apply pressure to the outside of the 
clutch springs when the magnets are energized. 
This causes the spring of the clutch to tighten on 
the arbor and to transmit drive motion 


Magnet 


Armature 
Clutch Séring 


Figure 2 Spring Clutch And Magnet 


LEADSCREW DRIVE eco | 


(Rear Left View) 


Figure 3 — Leadscrew Drive Magnets 


Dee 


LEADSCREW DRIVE OPERATION 
With the machine motor turning and no operations 
started, no magnets are energized and all the 
clutches are disengaged. The motor rotates the 
upper shaft of the power module continuously 
(Figure 4), 


‘The drive arbor is attached by setscrews to the 
upper shaft so it also rotates. No gears or clutches 
are being driven, although some may rotate slowly 
due to small amounts of friction in the clutches. 


Upper Shaft 


Drive Arbor 


REVERSE DRIVE 
During reverse drive, the drive magnet is energized 
and engages the drive clutch (Figure 5). This 
rotates the reverse gear and arbor. The reverse drive 
magnet is also energized and engages the reverse 
clutch. This causes the reverse pulley to rotate the 
leadscrew drive helt, top-to-rear. 


As the reverse gear rotates, it drives the forward 
gear and the lower shaft. The forward gear and 
lower shaft are not used at this time. 


a CY 


ss 


Z PETITES 


(Front View) 


Figure 4 — Power Module Idle 


Reverse Clutch 
Shoe Operated By 
The Reverse 
Magnet 


Drive Cluteh Roverse Gear 


‘Shoe Operated By 


The Drive Magnet 


[Reverse Pulley 


i 


Belt 


Upper shatt 


L Reverse Arbor 
Inside Clutch Spring 


Forward Gear 


(Front View) 
Figure 5 — Reverse Drive 
FORWARD DRIVE 
During a forward drive operation, the drive magnet 
is energized and engages the drive clutch (Figure 
6). The reverse gear rotates and drives the forward 


gear, The forward magnet is also energized, This 
causes the forward pulley to rotate the leadscrew 
drive belt top-to-front. 

Reverse Clutch Shoe Reverse Gear 
Operated By The 
Reverse Magnet 


—, 


A] Leadscrew Drive 
Fase 


Drive Clutch te 


Forward Pulley 


Show Operated 
By The Forward 
Magnet 


Ciralllh 


Forward Gear E 


Front View) 
Figure 6 — Forward Drive 
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HIGH SPEED DRIVE 
During high speed drive the high speed magnet is 
energized and engages the high speed clutch 
(Figure 7). This causes the high speed gear, the 
high speed driven gear and the high speed torque 
limiter to rotate the lower shaft at high speed. The 
high speed torque limiter is provided to slip when 
the drive clutch and the high speed clutch are 
driving at the same time, This only takes place for 
very short periods as the leadscrew drive changes 
from one drive condition to another (¢.g., high 
speed forward to low speed forward) 


High Speed Gear 


Upper Shaft 
High Speed 
Clutch Show 
Operated By The 
Lower Shaft High Speed Magnet 
~< 


High Speed Driven 
Gear 


(Front View) 
Figure 7 — High Speed Drive 
HIGH SPEED FORWARD 
When the lower shaft is rotating at high speed and 
the forward magnet is energized, the forward 
clutch drives the forward pulley and leadscrew belt 
at high speed (Figure 8). 


Torque Limiter 
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High Speed Clutch Shoe 
Operated By Tho 
High Speed Magnet 


cA amu =m 


Lower Shaft 


Ts 


| 


Forward Clutch Shoe 
‘Operated By The 
Forward Magnet 


(Front View) 
igure 8 ~ High Speed Forward 


HIGH SPEED REVERSE 

When the lower shaft is rotating at high speed, the 
reverse gear is rotated at high speed by the forward 
gear (Figure 9). When the reverse magnet is 
energized, the reverse clutch will rotate the reverse 
pulley and the leadscrew drive belt at high speed. 


In this condition the reverse gear and clutch rotate 
on the upper shaft in the same direction, but faster 
than the shaft. 


The leadscrew drive is used when left or right 
motion of the carrier is required. The escapement 
mechanism and the leadscrew drive mechanism 
operate together to move the carrier during space, 
tabulation, backspace and carrier return. The 
leadscrew is released first (discussed in the 
Escapement section) and then the required drive 
magnets are energized. If the carrier has to move 
more than one and one-half inches in either 
direction, the high speed drive magnet and the 
forward or reverse magnets are energized. The 


carrier then moves at high speed. When the carrier 
is one and one-half inches from the position at 
which it is required to stop, the high speed magnet 
is de-energized and the drive magnet is energized 
The carrier then continues to move at low speed 
until the drive magnet is de-energized and the 
escapement pawl is allowed to engage the ratchet 


Reverse Clutch Shoe 
Operated By The 
Fraverse Magnet 


High Speed Cluten 
‘Shoe Operated By 
The High Spoed 
Magnet 


Reverse Pulley 


Upper Shaft =| 


Mm 
il 


Lowe 
Shaft 


Loadserow Drive Belt 


Forward 
Gear 


(Front View) 


Figure 9 — High Speed Reverse 


Drive Arbor — Adjust the drive arbor for 5 
-004”-.006" — (0,10-0,1Smm) clearance 


Reverse And Forward Magnets — Adjust the 
armature keepers up or down for 
.029"-,031" (0,74-0,79mm) clearance to the 
armatures. The armature should be in the 
energized position when checking these 
adjustments. 


LEADSCREW DRIVE ADJUSTMEN 2 


Lower Shaft — Adjust the torque limiter 
arbor left or right for .004”-.006” 
(0,10-0,15mm) end clearance of the lower 
shaft. 


between the reverse pulley and the high 
speed arbor. 


u— Bearing 


Lower Shaft 


Reverse Magnet 


029" - 031" 
(0,74 - 0,79) 


004.006" fi '[0,10.0,15mm) 


Torque | 
+|L— to10. 


Limiter Arbor 


(Front View) 
(Front View) 


4. Leadscrew Belt — Adjust the belt idler Armature 


2. Forward Clutch — Adjust the forward gear bracket up or down for .15: 7 Keepers ‘Armaturas In 


Energized Position 


left or right for a clearance of .004”-.006" 
(0,10-0,15mm) between the forward pulley 
and the torque limiter arbor. 


(3,94-6,02mm) deflection of the belt when a 
medium screwdriver is allowed to rest on the 


SNe] 


belt. F 


029" -.031"" 
Medium Serew (0,74 0,79mm) 


iio 


=] 004.006" 
(0,10.0,15mm) 


Forward Gear Forward _ 


.155"-.237" ene 
iaoue Leadscrow 
Batt 
| | | ( (Rear View) 
a 


Torque Limiter 
Forward Pulley Arbor Idler 
Bracket 


-_— 


(Front View) 


(Right Side View) 29. 


6, Reverse And Forward Magnet Position — 
Adjust the magnets up or down for 
.010"-.014” —(0,25-0,36mm) clearance 
between the “C” clip and the armature. 


The armatures must be in the energized 
position when checking this adjustment, with 
the shoes against the clutch springs. 


Ensure that the shoe contacts 3 to 5 turns of 
the clutch spring before tightening the 
magnet mounting screws. 


tagnet 
nergized 010" - 014" 
(0,25 036mm) 


"er cup 
Reverse 
Armature 


ine 


(Front View) 


(Rear View) 


3T05 Turns 


l 


Forward 
Armature 


"C" Clip 

orward 010". 014 
fognet (0,25 -0,36mm) 
nergized 


(Rear View) (Front View) 
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7. Magnet Interlock — Adjust the interlock 
screw up or down for 0,00"-0.05 
(0,00-0,13mm) clearance to the reverse 
armature. The forward armature must be in 
the energized position when checking this 
adjustment, with the reverse armature at rest. 


Reverse Magnet 


Reverse Armature 
At Fest 


.000" - 005" 
(0,00 6.13mm) 


Forward, 
Magnet 
Energized 


(Rear View) 


8. High Speed Magnet — Adjust the armature 
keeper up or down for .029”-.031” 
(0,74-0,79mm) clearance to the armature. 
The armature should be in the energized 

ion when checking this adjustment. 


High Speed 
Magnet 


028” - 031" 


Armature. (0.74 -0,78mm) 


Keeper 


Armature tn 
Energized Position 


mi 
+ 


(Rear View) 


9. High Speed Shoe Position — Adjust the shoe 
spring for two conditions: 


a. Front or rear, to center the shoe on the 
clutch spring. 


b Left or right, so that the shoe contacts 
3 to 5 turns of the spring. 


NOTE: This adjustment may be affected by 
adjustment 10 (high speed magnet position). 
a. 
‘Spring’ ‘Shoe Contacts 
‘Spring Evenly 


Loosen Screws 


High Speed 
Shoe Spring . 


(Right Side View) 


b 


Clutch 
Spring 


3 


Shoe Covers 
‘Approximately 35, 
Turns OF Spring 


High Speed 
Shoe Spring 


(Front View) 


10, High Speed Magnet Position — Adjust the 

up or down for a clearance of 
O11” (0,23-028mm) between the shoe 
and the clutch spring. The shoe spring should 
be in the center position in the yoke at the 
front of the armature before this adjustment 
is changed. The shoe spring fine adjusting 
be used to refine the shoe 
rance after the magnet position has been 
adjusted. 


This adjustment may affect 
nt 9 (high speed shoe position), 


zs 
x 
(rr 
a 


Spring Centered 
Ia The Yoke 


(Right Side View) 


Loosen 
Screws 


rive Magnet — Adjust the armature keeper 
kor foward for .029"-.031" 
(0.74-0,79mm) clearance to the armature. 
The armature should be in the energized 
position when checking this adjustment. 


‘Armature In Energized Position 


Armature Keeper 


| 


Drive Magnet Position — Adjust the magnet 

or forward for .010"-.014” 
036mm) clearance between the “C™ 
clip and the armature. The armature must be 
in the energized position when checking this 
adjustment, with the shoe against the cluteh 


spring. ae ae 


020" .031"" 
(0,74.0,79mm) 


Drive Mognet 


(Top View) 


Armature In 
Enorgicodt 
Position 


Drive Magnat 


= 
(Left Side View) 


KEYBOARD OPERATIONAL THEORY The keyboard is the command unit of the machine. 
It provides a code for each character and function 
keybutton depressed. The codes are processed by 
the logic board which then starts the required 
machine operation (Figure 1). 


The keyboard is separated into two operations for 
detailed discussion: Character Keylever Operation 
and Functional Keylever Operation. The Character 
Keylever Operation describes the complete key- 
board selection mechanism. The Functional Key- 
lever Operation describes the details of the func- 
tional keylevers which differ from those of the 
character keylevers. 


Figure 1 — Keyboard 


KEYBOARD [eee 


KEYBOARD ASSEMBLIES 

‘The keyboard may be easily separated into three 
assemblies, top section, center section and bottom 
section (Figure 2). 


The top assembly consists of the keybuttons and 
keylevers, 


‘The center assembly consists of the selection inter- 
posers, the filter bail and the compensator tube. 
trata . Top Section 
‘The bottom assembly consists of the selection 
bails, the keyboard release mechanism and the bail 
reed switches. 


The logic board is mounted under the bottom 


assembly Keyboard 


Clutch 


Logie Board 
\ 


Keyboard Release 
‘Mechanism 


Figure 2 — Keyboard Operation 


\ 
Lower Section 
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CHARACTER KEYLEVER OPERATION 

The keyboard has a keylever for each character. 
The keylevers pivot on a fulcrum rod at the rear of 
the keyboard (Figure 3). The up and down motion 
of the keylevers is limited by the front keylever 
guide comb, 


‘The keylevers are held in the upward position by 
leaf springs under the keylevers. Spring tension is 
applied to the four rows of keylevers by leaf 
springs of different widths. The distance between 
the keylever fulcrum point and key buttons is 
different on each row. The difference in spring 
tension allows similar operating force required to 
depress keybuttons in each row. 


Fulerum Rod 


Keylevers 


Front Keylever 
Guide Comb 


Leaf Springs 


Figure 3 — Character Keylever Operation 


A keylever pawl is attached to each keylever by a 
shouldered rivet (Figure 4). This pawl is spring 
loaded in position to contact the top of an inter- 
poser. When the keylever is depressed, the pawl 
depresses a selection interposer. If the keylever is 
held down during a keyboard operation, the rear 
edge of the interposer lug will strike the keylever 
pawl as the interposer restores to rest. 


‘The keylever pawl will be deflected to the rear 
until the keybutton is released. When the key- 
button is released the keylever pawl resets above 
the top of the interposer. This arrangement ensures 
a single operation, even if the keylever is held 
depressed. 


Shouldered Rivet Keylever Pav Spring 


Koylover_— “SeSeCtiet 
Pow! ~ 
= 
~~ interposer 
Keylevor Paw! 
~N 
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(Right Side View) 
Figure 4 — Keylever Pawl 


SELECTION INTERPOSER 

The selection interposers pivot on a large fulerum 
rod at the front and are spring loaded upward and 
to the rear by extension springs (Figure 5). The top 
of each spring is welded to a spring anchor plate. 
The lower end of each spring is hooked into an 
interposer latch. The latches are assembled on the 
interposers. The front and rear of the interposers 
are supported by guide combs, The interposers are 
allowed to move front to rear in both guide combs 
and vertically in the rear guide comb. 


Springs Welded To Plate 


Extension Springs < 


Interposers 


Interposer Lateh 


Laree Fulerum Rod 


Figure 5 — Selection Interposer 
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Each interpeser has four lugs common to all other 
keyboard interposers. The four common lugs 
are: the interposer drive lug, two unused lugs and 
the keyboard mode release lug (Figure 6). 


The filter bail drive lug engages the filter bail to 
transfer the keyboard clutch motion to the inter- 
poser. The keyboard mode release lug is only used 
on the lower case interposer and is discussed in 
Shift Keylever Operation, 


Each selection interposer has a different combina- 
tion of selection lugs, The lugs on an interposer 
will operate a combination of selection bails during 
a selection operation. The operation of the selec- 
tion bails is discussed under Selection Bails. The 
upper case interposer has a shift lug in front of the 
selection lugs. The function of this lug is discussed 
in the Shift Keylever section 


Shift Lug 


Im 
\ Wa 


Selection Lugs Unused Lugs 
(Right Side View) 
Figure 6 — Interposer 


[Unused Lugs 


Drive Lug 


Keyboard Mode 
Release Lug 


When a keybutton is depressed, the keylever pawl 
pushes the interposer down. An interposer latch is 
used to ensure that the interposer remains down 
until a selection is completed (Figure 7). The inter 
poser latches are mounted on the rear of the inter- 
posers and are spring loaded toward the rear. The 
latches have a square window which latches on the 
interposer latch plate. In the latched position the 
interposer drive lug will be in the path of the filter 
bail forward motion, 
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Koylever Pav! 


Figure 


Keybutton 


loterposer Lateh 
/ Piate 


Interposer 


Interposer Latch 


Keybutton 


Filter Bail 


Interposer Drive Lug 


7 — Keylever And Interposer Operation 


There are two special interposers on the right side 
of the keyboard (Figure 8). One is called the Stop 
Interposer and the other the Reverse Interposer. 
The Stop Interposer has no motion and serves as 
the selection bail stop. The Reverse Interposer is 
driven by the filter bail just ahead of the selection 
interposers. This prevents the selection bails from 
unwanted bounce, As the reverse interposer re- 
stores, it restores all selected bails. The Reverse 
Interposer is easily identified by the extension on 
the top which isa spring anchor. 


Spring Anchor 


Reverse Interposer 
a 


Stop Interposer 


Figure 8 — Stop And Reverse Interposers 


KEYBOARD DRIVE CAM 

The keyboard drive cam in the power module 
provides motion to drive the filter bail, The opera- 
tion of the keyboard drive cam and clutch is dis- 
ed in the Power Module Section. 


KEYBOARD CLUTCH RELEASE 

The keyboard clutch is released by a release 
mechanism in the keyboard, The release mech- 
anism consists of a release bail mounted behind the 
interposer latches and a release kateh under the 
keyboard bottom plate (Figure 9). The release 
latch mechanism is attached by a link assembly to 
the keyboard clutch latch, 


Interposer Latet 


Figure 9 — Keyboard Clutch Rete 


The release bail pivots between the verti 
the bottom plate like the selection bails (Figure 
10). A bail lever on the release bail extends down 
through the keyboard bottom plate. 


I sides of 


Feelease Bail 
i 


Bail Lover 


Keyboard Drive Cam 


\ Keyboard Clateh 


Keyboard Bottom Pate 


Figure 10 — Release Bail 


Cuuteh Release 
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The lever contacts the back of a lightly spring 
loaded latch plate, A square window in the latch 
plite engages a spring loaded release latch. The 
release latch is connected to the intermediate 
release bellerank by a link and clevis. A mounting 
bracket and shaft allows the intermediate release 
bellcrank to pivot. The clutch release link connects 


As an interposer is latched down, the interposer 
latch comes in contact with the release bail and 
pivots it to the rear. The bail lever pivots forward 
and disengages the latch plate from the release 
latch (Figure 12). Spring tension then rotates the 
release latch on a pivot stud, This motion is trans- 
ferred by a link, the intermediate bellcrank, the 


the intermediate release bellerank and the 
keybourd clutch latch (Figure 11). 


Ball Lever Release 
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release link and the keyboard clutch latch to 
release the clutch. 


Keyboars 
Clutch 


Rolease (Right Side View) 
Figure 12 — Keyboard Clutch Release Operation 


The release latch is restored by motion from the 
keyboard clutch check pawl (Figure 13). This 
motion is transferred by the clutch release link, 
intermediate release bellcrank and link to restore 
the release latch in the latch plate window. 


Intermediate 
Bellerank 


Clutch Release Link 


(Right Side View) 


Figure 13 — Release Latch Restoring 


FILTER BAIL 

Three arms on the filter bail pivot shaft extend 
upward and support the rear section of the filter 
bail (Figure 14). The rear of the filter bail is spri 
loaded toward the rear of the machine. The front 
edge of the filter bail is spring loaded up by two 
small springs located outside the keyboard end 
fram 


Small Spring 


Arn 


Fitter Bait 
Spring 
Filter Bail 
Fivot Shaft 


‘Small 
Spring 


Figure 14 — Filter Bail 
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The filter bail bellcrank transfers motion from the 
keyboard drive link to the filter bail pivot shaft. As 
the filter bail pivot shaft rotates toward the front 
of the machine, it drives the filter bail forward. 
The filter bail moving forward drives the latched 
interposer toward the front of the machine (Figure 
15). 


Fitter Bail 
Bellerank 


Fier Bait) 


Ss 


(Right Rear View) 


Interposer 
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Figure 15 — Filter Bail Motion 
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A filter bail cam is located at the right end of the 
filter bail and is mounted on the keyboard side 


plate (Figure 16). 
\e Bail Deflector 


Ce thie Bail 


(Right Side View) 
Figure 16 — Filter Bail And Deflector At Rest 


As the filter bail moves forward, the filter bail cam 
is pivoted toward the front (Figure 17). 


Filter Bail Cam 


oe rh Bait 


(Right Side View) 
Figure 17 — Filter Bail Moving Forward 


The filter bail cam restores to rest when the filter 
bail has moved past the tip of the cam (Figure 18). 


Fitter Bait 
‘Cam 


Filter Bail 


(Right Side View) 
Figure 18 — Filter Bail Forward 


As the filter bail restores to the rear, the filter bail 
cam deflects it down under the lug on any other 
interposer that is down in a latched position 
(Figure 19). This prevents the filter bail from 
bouncing a latched interposer as would happen if 
the filter bail dragged over the drive lug of an inter- 
poser and restored quickly upward behind the 
drive lug. 


Filter Bail Cam 


Selection Filter Ball 


Intorposer Latched 
Down 


Interposer Drive Lug 


(Right Side View) 
Figure 19 — Filter Bail Moving Back 


COMPENSATOR TUBE 

A compensator tube prevents more than one inter- 
poser latching at one time, Each interposer has a 
lug in the compensator tube (Figure 20). The com- 
pensator tube contains closely spaced steel balls. 
When an interposer is moved down, the balls move 
in the compensator tube to block the downward 
movement of any other interposer. there is only 
enough space between the balls for one interposer, 
When the interposer is driven forward, the tube is 
cleared to accept another interposer, 


Interposer Lug 


Stee! Balls 


Compensator Tube 


Interposers 


Stool Balls 


(Front View) 
Figure 20 ~ Compensator Tube 


SELECTION BAILS BAIL REED SWITCHES 
pivot between the keyboard 


The selection bails 


plate (Figure 22A). 
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Interposer : 
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(Only One Switch Shown) 


Figure 21 — Selection Bails 
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h of the reed switch assemblies is mounted 
parately on the right of the keyboard bottom 


Each reed switch assembly has a slider to which is 
mounted a permanent bar magnet. As a selection 
is driven forward, the lug on the bail moves the 
As the selection bails slider and magnet toward the rear (Figure 22B). 
are driven forward, motion is transferred to The magnet causes the reed switch to close. After 
the keyboard clutch is released, and the filter bail 


drives the interposer, selection bails and reed 
switch sliders, the logic board will sense the closed 
reed switch(es). The logic board will then energi 
the character selection solenoid(s) for the character 
or the magnet(s) for the function required, 


NOTE: The character selection solenoids are dis- 
cussed in the Character Selection section, 


Selection Bail 
lnterposer 


Reed Switch 


(Right Side View) 
Figure 22B — Reed Switch Operation 


CHARACTER CODE CHART REPEAT KEYLEVERS 

The character code chart may be used to determine The hyphen/underscore, period, X, space, back- 
which reed switches are operated for each char- space, carrier return, and index have repeat key- 
acter or function (Figure 23), levers (Figure 24), 


CODE CHART 

CHARACTER BAILS AND CHARACTER | BAILS AND. 

REED REED 

SWITCHES SWITCHES 
A a 1,2 5/6 # 3 3 6 
Bob 1] 2 alsle||s 4 if2 6 
Cc c 1 4)5/6 % S 1/2 
De a) ® 6 y s Underscore 
E e 2 als & 7 1 3 paar 
F f 2 4 6 bt 8 | 3 6 
G g 2) 3)4 6 ( 9 2/3 6 
H bh 213 5/6 ) oO z 
1 i 1 3] 415 % % 3 5/6 
J i i}2 4 ala 
K k 1 3) 4/)5/6 ° 2 5/6 
L f 1 a} 6} |+ 2 a|s]6 
M m 2/3 5 { ] 3] 4 6 
Non s|6 : 3)a]s5 
oO ° 1 5 s 7 2);3/4)5 
a p 2 4 = f 23 
a q 1 4 1 § 3/4)/5/6 ~ 
R r 2 5 e * 2 4 6 ~X 
s 5 if2 4} s 1 34 : >< x 
T t 1 4| 5 oe 2 6 Spacobar Keylever ~& So Carriage Return 
u u 2] 3) 4) 5) 6 cR 5/6 Keylevor 
v v 3 5 Shift LC 4 44 
w w 1 3 6 Shift (UC-7) 4 6 
x ox 1 3 5] 6] | index 6 
¥ y 1 4 6 Backspace 4/5/6 
z 2 3 Spacebar 4) 5 Figure 24 — Repeat Keylevers 
1 1 a] a} Tab 5 
@ 2 1 


Figure 23 ~ Code Chart 


The repeat keylevers are two piece keylevers 
(Figure 25). As a repeat keybutton is depressed, 
the keylever pawl latches down the interposer for a 
single (non-repeat) operation. After one selection 
operation, the interposer holds the keylever pawl 
toward the rear. 


Repeat Keylever 


Front Guide 


Keylever Pawl oe Prato 


/ 


i 
Interposer 


(Left Side View) 
Figure 25 — Repeat Keylever Operation 


As the keybutton is depressed further, the inter- 
mediate keylever sill contact the front guide plate 
and pivot down at the rear (Figure 26), The inter- 
mediate keylever has a lug which is aligned with 
the selection interposer. While the keybutton is 
held depressed in the repeat position, the inter- 
poser is held down by the intermediate keylever. In 
this position the interposer latch is held down too 
low to contact the latch plate. The keyboard 
clutch remains unlatched and rotates until the 
interposer is restored when the keybutton is re- 
leased. As the keyboard clutch rotates, the filter 
bail drives the selection interposer forward pro- 
ducing a character or functional code, Each time a 
character or function code is produced, the 
machine types the character or performs the func~ 
tion of the keybutton depressed. 
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Repeat Keylever 


Intermediate Keylever 


Interposer 


*. 


bua 
Front Guide Plate 


(Left Side View) 
Figure 26 — Repeat Keylever Operation 


Code Keybutton 


Shite Ball 


CODE KEYBUTTON 

Located on the left side of the keyboard is the 
code keybutton (Figure 27). The purpose of this 
keybutton is to change the particular character or 
function codes into machine operating codes. 
Fifteen keybuttons are marked with machine oper- 
ations as well as characters. Holding the code key- 
button depressed and depressing one of the marked 
keybuttons will produce a machine operating code. 
For example: Holding down the code keybutton 
and depressing the “I” keybutton will cause the 
machine to underscore the last word typed. The 
code switch is a slider type switch and supplies a 
ground signal to the logic board. 


‘The 15 Keybuttons Used With Code Button 


Figure 27 — Code Keybuttons 


FUNCTIONAL KEYLEVERS 

‘The basic operation of the functional keylevers is 
the same as the character keylevers. A code is 
provided by the selection reed switches when any 
of the functional keylevers are depressed. Only the 
differences between functional and character key- 


levers will be discussed. 


SHIFT KEYLEVERS 

A shift keylever is located on each side of the 
keyboard (Figure 28). Either keylever can be used 
o produce a shift code. The shift bail attaches the 
two keylevers together, 


Shift Keylever 


Figure 28 — Shift Keylevers 


The left shift keylever has a shift lock mechanism 
(Figure 29). This allows the operator to lock the 
keybutton down. The shift lock may be released 
by depressing and releasing either shift keybutton. 


Lock Keybutton 


Shift Lock 


(Left Side View) 
Figure 29 — Shift Lock 


Shift Keylever 


The shift mechanism uses two selection inter- 
posers, One interposer produces an upper case shift 
code and the other interposer produces a lower 
case shift code. Both interposers are located on the 
left side of the keyboard. When a shift button is 
depressed, the shift keylever and upper case inter- 
poser operate like the character keylevers and 
interposers, 


When the shift keybutton is released, the lower 
case interposer is operated by the lower case inter- 
mediate keylever. The lower case intermediate key- 
lever pivots on a rivet mounted in a fixed keylever 
with no keybutton, 


In the lower case position, the intermediate key- 
lever is held down at the rear by upward spring 
tension at the front, In this position, the lower case 
intermediate keylever pawl is down and behind the 
interposer lug (Figure 30), 


Rivet 


Shift Kevlever 


Fixed Keylever 


Lower Case Interposer 


Upber Case Interposer 


When the shift keybutton is depressed, the shift 
keylever depresses the front end of the lower case 
intermediate keylever. The intermediate keylever 
pivots up at the rear and the intermediate keylever 
pawl restores above the lower case interposer 
(Figure 31). 


As the shift keylever moves up, when released, the 
rear of the lower case intermediate keylever is 
allowed to move down under spring tension. This 
spring tension is greater than the spring tension of 
the interposer restoring spring. The lower case 
interposer is therefore operated and a lower case 
shift code is produced. 


Shift Keylover 


Figure 31 — Shift Key Down 
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KEYBOARD MODE SWITCH 

The keyboard mode switch is a reed switch 
mounted at the left of the other reed switches 
(Figure 32). The switch is operated by the 
keyboard mode selection bail, 


As the upper case interposer is operated, it drives 
the keyboard mode selection bail forward. The 
keyboard mode selection bail is latched forward by 
the keyboard mode latch mounted on the 
keyboard bottom plate. The latch is located near 
the lower case interposer. In the latched position, 
the mode switch is closed. When the lower case 
interposer is operated, the keyboard mode release 
lug unlatches the keyboard mode selection bail and 
the switch is opened. 


Keyboard 
Mode Lateh 


Shit Bail 


Keyboard Mode Switch’ 


When a character is depressed on the keyboard, the 
logic board will check this switch to determine if 
an upper or lower case character code is required. 


Latch Being Released 


Figure 32 ~ Keyboard Mode Switch 


SPACEBAR 

The spacebar is mounted at the front of the 
keyboard on the spacebar pivot shaft (Figure 33). 
When the spacebar is depressed, the pivot shaft is 
rotated. Rotational motion of the pivot shaft is 
then transferred through the keylever arm to 
depress the spacebar keylever. The spacebar 
interposer produces a code in the same way as a 
character interposer. 


Spacebar 


Spacebar Pivot 
Shalt 


Kevlever Arm 


Figure 33 ~ Space Bar 


MOTOR ON/OFF BUTTON 

The motor ON/OFF button and lever pivot on a 
stud at the right of the keyboard (Figure 34). A 
link connects the lever to the switch operating bail. 
The switch operating bail pivots on a bracket and 
shaft. Another link connects the operating bail and 
the motor switch, 


Mounted on the switch operating bail is a perm- 
net which controls the Power On Reset 
(POR) reed switch, The reed switch is mounted on 
the pivot bracket. When the ON/OFF button is in 
the ON position, the reed switch is open. As the 
button is moved to the OFF position, the magnet 
closes the reed switch. 


When closed, the POR reed switch provides a 
ground circuit to the logic board. The ground 
circuit to the logic board clears the line memory 
and sets the logic board to perform a POR when 
the motor ON/OFF button is returned to the ON 
position. 


Interposer 


Keyboard Lock 


KEYBOARD LOCK 
‘The keyboard lock prevents the interposer latches 
from releasing the keybaord release latch, 


The keyboard lock is a bail which pivots between 
the keyboard side frames and is located behind the 
interposer latches. 


The position of the b: controlled by the 
On/Off lever and a link, As the On/Off lever is 
moved to the OFF position, the buil pivots against 
the rear of the interposer latehes. Ifa keybutton is 
depressed, the bail prevents the interposer latch 
from pivoting to the rear, and so, it cannot latch 
the interposer down and cannot release the key- 
board release latch, 


Motor Switch 


Permanent Magnet 


z b> 


Pivot Bracket 


Switeh Operating Boil 


Pivot Stud 


Figure 34 — Motor ON/OFF Button 


MAIN POWER LEVER 

The main power lever pivots on a stud at the left of 
the keyboard (Figure 35). A switch link connects 
the lower end of the lever to the main power 
switch, With the power lever in the rear position 
the main power switch is closed, 


NOTE: The main power switch is discussed in the 
power supply section of this manual, 


B 


\ 
_A 


Switch Link 


Main Power Lever 


(Left Front View) 


Figure 35 — Main Power Lever 


MARGIN BELL AND MAGNET 

The margin bell is mounted on a bracket and stud 
under the outrigger plate (Figure 36), Also 
mounted to the same bracket is a bell magnet. The 
armature of the magnet has a small weight located 
in a hole. The weight is called the clapper and is 
free to move in the armature. 


When the magnet is energized, the armature moves 
toward the bell. The armature stops against the 
residual and the clapper continues upward to strike 
the bell 


NOTE: Optional keybuttons and switches are dis- 
cussed in the optional features section. 


Margin Bell 


Bell Magnet 


Residual 


Figure 36 — Margin Bell 


KEYBOARD ADJUSTMENTS 


Compensaior Tube — Adjust the compen- 
sator end screws so that the first ball con- 
tacts a latched interposer at each end at the 
keyboard with the interposer manually held 
toward the end screws. 


Interposor Held To Lett Interposer Hold To Right 


Ball 
Teuches Touches 


(Front View) 


Keylever Height — Adjust the top section of 
the keyboard up or down for a clearance of 
028” = 036” (0,71 - 0,91mm) between the 
row one keylever pawls and the top of the 
interposers. 


Each keylever may be formed for single key- 
lever adjustment, Keylever pawl to interposer 
clearance in rows 2,3, and 4 should be 016" 
- 024” (0,41 -0,61mm). 


NOTE: The keylever height may be 
observed through the keyboard side frame. 
The keylever fulcrum rod must be fully 
engaged to the rear with the side frame 
locating lugs. 


Row 1 (028".036" (0,71-0,91mm) 
Rows 2, 3, 4 .016".024" (0,41-0,61mm) 


CAUTION: 7 


Do Not Loosen 
These Screws 


Form Single 
Keylevers Here 


Keylever Fulerum 


Rod 


109 | 


Keyboard Loan Serew Reyboard 
Section Side Frame 


(Right Side View) 
3. Filter Bail Height — Adjust the filter bail 
guides and the filter bail center support up or 
down for a parallel clearance of .035"-.040" 
(0,89-1,02mm) between the filter bail and 
the interposer drive lugs. The interposers 
must be at rest and the filter bail must be 
cycled under the drive lugs to check this 
adjustment, 


Interposer Drive Lug 


035" — 040" 
(0,89 — 1,02mm) 
1 Across The Kevboard 


(Right Side View) 


Filter Bail Drive — Adjust the filter bail drive 
link for .001” - .005” (0,03 — 0,13mm) 
drive of the filter bail after both the selec- 
tion interposer is restored and the filter bail 
cam has reset behind the filter bail. 


This extra motion may be observed at the 
end of the filter bail as the keyboard clutch 
is slowly hand cycle 


Clears Filter Bait 


.001"",008"" Extra Motion 
—~10.030,13mm) 


All Interposers Must Restore 
‘And The Filtar Bail Cam Must 
Fitter Bail Reesot 


-_—= 


Fitter Bail 
Drive Link 


(Right Side View) 


Space Bar Height — Adjust the space bar 
stop, up or down, so that the keylever arm 
clears the keylever by .001” - 003” (0,03 - 
0,08mm) in the rest position. 


= Spscebar 


% 


001.003 
(0,03.0,08rmn) 


Space Bar 


Spacebar 
Stop 


Frame 


(Right Side View) 


(Front View) 


6. Space Bar Left To Right — Adjust the right 
space bar shaft guide left or right so that the 
space bar is centered in the covers. 


NOTE: Check that the shock mount adjust- 
ment (Adjustment 3b, Covers Section) is cor- 
rect before making this adjustment. 


Space Bar Shaft 


(Top View) 


7 


Upper Case 
Interposer 
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Lower Case Kevlever — Adjust the keylever 
adjusting screw up or down so that the lower 
case keylever pawl restores just after the 
upper case interposer latches down as the 
shift button is depressed. 


This relationship may be observed through 
the top of the keyboard. 


Restores Atter 
Interposer Latches 


Interposer 
Latch 


(Right Side View) 


Repeat Kevlevers ~ Depress each repeat key- 
lever to check repeat operation. If the key- 
lever does not repeat, form the stop lug 
located on the intermediate keylever, Down- 
ward pressure on the front of the keylevers 
will form the lug down, 


CAUTION: This lug limits the downward 
motion of the intermediate keylever. If it is 
formed too far down, the interposer front 
and rear motion will be limited when the 
keylever is held down in the repeat position, 
To adjust this lug upward, the top section of 
the keyboard must be removed, 


9. 


10. 


Stop Surface 


Repeat Keylever 


Intermediate Keylever 


(Left View) 


Motor On/Off Lever — Adjust the motor 
On/Off link for a clearance of .040” - 060" 
(1,02 - 1,52mm) between the lever and the 
stop surface with the motor switch in the 
OFF position. 


Motor ON/OFF Link 


(Right View) 


Keyboard Lock (Parallel) ~ Adjust the pivot 
plates front or rear so that the keyboard lock 
bail is parallel to and contacts the row of 
interposer latches and the latch plate. 
Remove the link to the On/Of lever before 
ing this adjustment. 


NOTE: It may be necessary to remove the 
margin bell to observe this condition on the 
left. 


Bair 
Parallel With Latches 
‘And Against The Latch Plate 


(Top View) 


Pivot Plate Pivot Plate 


11. Keyboard Lock — Adjust the length of the 
keyboard lock link to match the distance 
between the motor On/Off lever and the lock 
bail, This adjustment should be made with 
the On/Off lever in the OFF position and the 
bial in the forward rest position, against the 
interposer latches and the latch plate. 


Keyboard Lock Link 


Bail Contacts Latches 
Aad Latch Plate 


(Right Side View) 


POR Reed Switch — Adjust the POR board 
front or rear so that the POR reed switch 
opens after the motor switch closes as the 
motor ON/OFF lever is pushed to the ON 
position. 


After making this adjustment, ensure that 
the reed switch remains closed when the 
ON/OFF lever is moved quickly to the OFF 


position. CAUTION: The cycle clutch 
magnet may stay energized while the 
ON/OFF switch is OFF, if the P.O.R. switch 


is intermittent. Readjust if necessary, 


Motor Switch 


POR, Switch Board 


(Right Side View) 


Main Power Level — Adjust the link so that 
the lever fully covers the red indicator when 
the main power switch is in the OFF posi- 
tion, 


NOTE: This adjustment may require re- 
mn to match the machine cover open 


Main Power Switch 


14. 


as 


Red Indicator 


Main Power 


-_ 


(Left Side View) 


Reed Switch Boards 


NOTE: This adjustment is preset and should 
not require change. 


Adjust the reed switch boards so that the 
switches transfer when the slider is moved 
037” - .044” (0,94 - 1,12mm) from the rest 
position, 


Ensure that the selection bails do not affect 
the rest position of the sliders. Or, remove 
the module from the bottom plate to make 
this adjustment. 


tq 


Reed : 
Switch Swteh 
Connector Connector 


eeruren ra 


vest Switch 
.037".044' isan 
=> | 


(0.94-1.12mm) 


(Right Side View) 
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Reed Switch Modules — Adjust the reed 
switch modules so that the slider just con- 
tacts front of the lug on the selection bails. 


To make this adjustment, ensure that the 
reverse interposer is at rest and not held to 
the front by a selection bail. Loosen The 
mountin; rew and slide the switch module 
to the front first, then move the module to 
the rear until the slider just contacts the lug 


on the selection bail and tighten the 
mounting screw. At this time the selection 
bail should just contact the reverse 
interposer. 

Reverse 

loterposer 


ae. 


Bail Lug. a 


16, 


-52- 


Se 


Mounting Serew 


(Right Side View) 


Keyboard Mode Switch — Adjust the key- 
board mode reed switch front or rear so that 
the switch closes when the shift selection bail 
lug is a minimum of .010" (0,25mm) from 
the rear of the mode latch, as the shift selec- 
tion bail is pivoted to the front. 


‘The reed switch must reliably open as the 
bail pivots back to the rest position. 


) > 


Connect Connect 
To Reed To Reed 
Switeh Switch 
Connex Connector 


Keyboard Keyboard 
Mode Mode Reed 
Lateh Switeh 


Shit 
Bait 


Ke 


(Front) 


.010" Minimum 
(0,25mm) 


1 Selection 
Lug 


(Bottom View) 


Release Bracket — Adjust the release bracke 
front or rear for a clearance of .004” - 008” 
(0,10 - 0,20mm) between the latch plate and 
the release bail lever. 


‘The release bail should be resting on the rear 
of the interposer latches while this 
adjustment is being made, 


NOTE: After changing this adjustment, 
check Keyboard Clutch adjustment 4 
Release Latch Restore, and S — Latch Bite 


Imterposer 


Lath \, 


Release Bail 
Lover 


Release Bracket 


Latch Plate ~H__ (0,10-0.20mm) 


(Right Side View) 


18, Bell Armature Pivot — Adjust the bell 
armature pivot plate up or down for 
minimum clearance without binds in the 
armature motion, 


Armature 
Pivot Plate 


= 


(Left Side View, 


Minimum Clearance 
With No Binds 


19, 


Bell Magnet Air Gap — Adjust the armature 
keeper down to just contact the armature 
with the armature in the energized position. 


Position 


(Left Side View) 


20. Bell Magnet — Adjust the bell magnet up or 
down for a clearance of .047"-.080" 
(1,19-2,03mm) between the clapper and the 


bell with the armature in the energized 
position. 


Belt Magnet 


Se) 
e. .047”..080"" 
n Clapper 11.19-2,03mm) 


Position 


(Left Side View) 


Center 
Cover 


Code Switch — Adjust the code switch front 
to rear for equal clearance between the 
keybutton and the center cover. 


NOTE: Check that the shock mount adjust- 
ment (Adjustment 3b, Covers section) is cor- 
king this adjustment, 


Code Keybutton 


(Top View) 


CHARACTER SELECTION OPERATIONAL THEORY 


The character selection mechanism is located in the 
carrier (Figure 1), Several other mechanisms are 
also located in the carrier, such as, shift, fine 
alignment, print, selective ribbon and correcting 
tape. Each of these mechanisms is discussed in 
other sections, Only the character select 
mechanism is discussed in this section, 


There are ninety-six characters on the typehead, 
Forty-eight of these are uppercase characters and 
forty-eight are lowercase characters, 


‘The characters are in four tilt rows. Each row con- 
tai negative rotate positions, five positive 
rotate positions, and one zero (home) rotate posi- 
tion. The +6 rotate selection is used only for a shift 
operation, 


~ Front Fait 


Print Shatt 


Carrier ~ Character Selection 


Figure 1 


Rear Ait 


CHARACTER SELECTION fea 


‘The character selection mechanism positions the 
typehead to print the character entered at the key- 
board. The main components of this mechanism 
are the pin block assembly and selection cams (Fig- 
ure 2) 


PIN BLOCK ASSEMBLY 

The pin block assembly changes electrical signals 
from the logic board into mechanical selection. 
Two tilt solenoids and three rotate solenoids are 
mounted to the pin block assembly. A cable from 
the logic board provides the electrical connection 
to operate these solenoids (Figure 3). Within the 
pin block assembly, there are six rotate selection 


Selection Cams 


Figure 2 — Character Selection Mechanism 
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pins and three tilt selection pins. Energizing a 
combination of solenoids selects the pins required 
for selection of a character. If no tilt or rotate 
motion is required, no solenoids are energized. 


The pin block assembly is mounted by four screws 
to the lower side of the carrier. 


The two tilt selection vanes are mounted betwee: 
the left and center vane support shafts in the pin 
block (Figure 4). The three rotate selection vanes 
are mounted between the center and right vane 
support shafts. Each solenoid plunger engages a 
slot in an extension on a selection vane. A spring 
attached to each vane loads the vane to the left in 
the pin block. When a selection solenoid is 
energized, a selection vane is pulled to the right. 


When the solenoid is de-energized, the spring 
tension returns the vane to the rest position after 
the pin is restored. 


Selection pins pass through windows in the selec- 
tion vanes. Each pin is loaded to the rear by a 
compression spring in the pin block. The high sur- 
face of the selection cams holds the pins to the 
front in the reset position. There are keyways cut 
into each selection pin. Rotate pins have three 
keyways and tilt pins have two. These keyways 
engage one or more selection vanes. If no solenoids 
are energized, the vanes will hold all the pins out of 
the tracks in the selection cams as the high surface 
of the cams rotates away from the pins. A 
maximum of one tilt and one rotate pin is released 
ata time. 


{a 


7 Serews 


Tit SS Rotate 
Selection Selection 
Pins Pins 


(Bottom View) 
Figure 3 — Pin Block Asm. 


Left Vane Tilt Vanes Center Vane light 
Support Support Vane Support 


The chart in Figure 5 shows the different combi- 
nations of solenoids energized to release the re 
quired tilt and rotate pins. 


Tilt Solenoids [Tilt Pins 
Energized 


Sorings | 
/\ 


{>t 


} | 


(Bottom View) 
Figure 4 — Pin Block Assembly 


None 


T1 And T2 
Solenoid 


T2 Solenoid IR1 & R2 Solenoid |R2 Pin 


T1 Solenoid 
IR2 & R3 Solenoid |R4 Pin 
3 Solenoid 
[R2 Solenoid 


Figure 5 — Selection Pin Chart 


Selection Drive 


Gear 


Figure 6 — Selection Cam Assembly 


Intermediate 
Gear 


CAUTION: If the solenoids are energized or man- 
ually activated when the pin block is removed from 
ier, pins can be ejected at high velocity and 


SELECTION CAMS 

The tilt and rotate selection cams provide the 
motion required to position the typehead during 
the print cycle (Figure 6). 


The cams are allowed to slide left and right on 
splines on the selection sleeve. The sleeve is sup- 
ported between the left and right sides of the car 
ier by the selection sleeve shaft. This shatt is lo- 
cated to the rear of the pin block assembly and is 
held in place by two setscrews. Rotational drive for 
the selection cams is provided by the selection 
sleeve. The selection sleeve is driven by the sel 
tion driven gear, which is part of the selection 
sleeve. Th s motion fromthe inter- 
ages both the sele 
drive gear and the selection driven gear. The drive 
gear is mounted on the print sleeve and rotates 


Selection Driven Gear 


Selection 
Sleeve 


/ Tilt Selection 


Selection 
Sleeve 
Shalt 


Serscrow 


Four tracks are cut into the tilt selection cam (Fig- 
ure 7). The track on the right end follows a direct 
path around the cam. This track is called the tilt 
n follower track. The other three tracks are not 
parallel to the cam follower track and are used for 
character selection, From right to left the tracks 
are called T1, T2 and T3. 


Seven tracks are cut into the rotate cam. The track 
on the left end follows a direct path around the 
cam and is called the rotate cam follower track. 
‘The other six tracks are used for character selec- 
tion. From left to right, the tracks are called RI, 
R2, R3, R4, RS and R6. 


In the rest position, the selection tracks are in line 
with the selection pins in the pin block. When a pin 
is selected, it will follow its selection track. As the 
cam rotates, the pin causes the cam to move later- 
ally on the selection sleeve. Each track provides a 
different amount of lateral motion for the selec- 
tion cams, This lateral motion of the cams posi- 
tions the typehead. 


Suleetion Pin 


Tilt Tilt Com 
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(Bottom View) — cam 
Figure 7 — Selection Cams 


Rotate 


TILT OPERATION 

The yoke and tilt ring assemblies are mounted on 
top of the rocker (Figure 8). The tilt selection cam 
provides the motion to move the tilt ring into the 
selected tilt position. An extension on the tilt cam 
follower bellcrank engages the cam follower track 
in the tilt selection cam. The bellcrank pivots on a 
pivot screw located in a lug at the rear of the 
rocker. As the selection cam moves left or right, it 
causes the bellcrank to pivot on the pivot screw. 
The tilt link assembly is fixed to the tilt cam fol- 
lower bellerank by the tilt adjusting screw and the 
tilt bellcrank pivot screw. The other end of the link 
is connected to a stud on the tilt ring assembly and 
is held in place by a “C"-clip. The tilt ring, tilt 
bellcrank and tilt selection cam are spring loaded 
into the rest position by the tilt spring. The tilt 
bellcrank stop controls the rest position. 


TILT RING 

The tilt ring pivots on two pins between the yoke 
arms, Movement of the tilt selection cam to the 
left causes the tilt ring to pivot on the pins, tilting 
the typehead. The tilt ring and typehead rest with 
the upper band of characters in the zero tilt posi- 
tion, All other tilt operations are upward from the 
rest position. 


NOTE: The tilt ring is discussed in more detail in 
the Fine Alignment section of this manual. 


Tilt Pin. 


Stop 


Tilt Fling — 


Tilt Link 
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Figure 8 ~ Tilt Operation 


TILT 1 OPERATION 

When the logic board energizes T and T2 sole- 
noids together, the TI selection pin is selected. The 
pin is engaged with the TI track at the high 
storing surface of the tilt selection cam, The cam is 
then rotated by the selection cam sleeve and the 
TI pin is off the high surface and in the low sur- 
face of track Tl. As the tilt selection cam is 
rotated through 180 degrees (Figure 9A), the de- 
flection in track TI forces the cam to slide to the 
left. This movement to the left rotates the tilt cam 
follower bellcrank as the cam follower extension 
follows in the cam follower track, As the tilt cam 
follower bellcrank pivots, it pulls the tilt link in the 
same direction. This action causes the tilt. ring 
assembly to pivot into the tilt 1 position (Figure 


The T1 selection pin remains engaged in the TI 
and moves the selection cam to the right as 
the cam rotates from 180 degrees to 360 degrees. 
This returns the tilt mechanism to the zero tilt 
position. The selection pin is restored in the pin 
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Fi aries 


Motion 


(Bottom View) 
Figure 9A ~ Tilt I Operation 
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(Right Side View) 
Figure 9B — Tilt Mechanism 


Tilt 2 and tilt 3 operations are the same except 
that a different combination of solenoids, selection 
pins, and tracks are used (Figures 10A and 10B). 


If no tilt pins are selected during a character selec- 
tion, the tilt cam will rotate 360 degrees, but will 
not move the tilt ring away from the home posi- 
tion, This results in a zero tilt selection, 


2 Selection Pin 


Se ee, 
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12 Track ——| 


— Tilt 2 Motion 
(Bottom View) 
Figure 10A — T2 Operation 


— 3 Selection Pin 


Tit 3 Motion 


(Bottom View) 
Figure 10B ~ T3 Operation 


ROTATE MECHANISM 

The rotate mechanism (Figure 11) rotates the type- 
head into any of the typehead rotational positions. 
‘The rotate mechanism receives motion from the 
rotate selection cam to move the typehead 


Motion is transferred through the rotate rack plate, 
rotate pinion, lower ball socket assembly and the 
ball joint to rotate the upper ball socket. The type- 
head is keyed to the upper ball socket and will 
rotate any time the rotate pinion rotates. 
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Figure 11 — Rotate Mechanism 
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ROTATE RACK PLATE 
The rotate rack plate transfers motion from the 
rotate selection cam to rotate the typehead. The 
rear of the rack plate is mounted on the rotate rack 
shaft and the front is supported by the rotate rack 
guide (Figure 12), This type of mounting allows 
the rack plate to move left and right, The rack 
plate is spring loaded against a stop screw located 
the left side of the rocker. An extension on the 
rack plate engages the cam follower track in the 
rotate selection cam, When the cam moves lateral- 
ly, the rotate rack plate will follow it 


The rotate rack shaft, which mounts the rear of the 
rack plate, is attached to the left and right pivot 
arms, The pivot arms are mounted on the roe 
by pivot screws just to the rear of the rocker shaft 
The pivot arms allow the rack shaft and rotate rack 
plate to be moved front to rear. A spring detent 
above each pivot arm holds the rack plate in either 
the front or r position, 


Soring Dotont 


Pivot Arn 


Rotate Rack 
Plate 


Rotate Rack — 
Guide 
Cam Fotos 
Extonsion 


Rocker 


Figure 12 — Rotate Rack Plate Assembly 
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‘The rotate rack plate has a negative rack (rear row 
of teeth) and a positive rack (front row of teeth). 
When the rack plate is in the rear position, the 
positive rack teeth engage the rotate pinion (Figure 
13A). In the front position, the negative rack teeth 
are engaged (Figure 13B), The system used to 
transfer the rotate rack plate front-to-rear is 
discussed later in this section. 


Rotate 
ack Plate —~_ 
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Figure 13A ~ Rack Plate In Rear Position 
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Figure 13B — Rack Plate In Front Position 


| 
POSITIVE ROTATION 

When the logic board energizes the desired combi- 
nation of rotate solenoids, a rotate pin will be se- 
lected. As an example, follow a +5 rotate oper 
tion, If the R3 solenoid is energized, the RS selec- 
tion pin will be selected (Figure 14), As the rotate 
selection cam rotates, the RS pin is off the high 
restoring surface and is fully engaged in the RS 
track, During the first 180 degrees of rotation, the 
cam will move to the right, under the control of 
the selection pin in track 


RS Track 


é ca 


Rotate Solection Cam 


Figure 14 ~ +5 Rotate Operation 

Since the cam follower extension on the rotate 
rack phite is engaged in the rotate selection cam 
(Figure 15), the rack plate will follow the lateral 
movement of the cam. ‘The rack plate is in the rear 
position during a positive rotate eycle and the posi- 
tive rack engages the rotate pinion. As the rack 
plate moves to the right, the pinion will tur 
counterclockwise. The typehead rotates to the #5 
position, 


The rotate selection cam continues rotating from 
180 degrees to 360 degrees and moves to the left, 
back to the home position, This is due to the RS 
still engaged in the RS track. The 
typehead rotates from +5 to the rest position. 


As the rotate selection cam comes to rest (under 
power), the RS pin will be restored in the pin 
block by the high restoring surface of the cam. The 
Totate selection vane will now enter the keyway of 
the pin, 


Selection Cam 


Figure 15 — Positive Rotation 


ROTATE RACK TRANSFER OPERATION 

The purpose of the rack transfer mechanism is to 
move the rotate rack plate into the front or rear 
Position. The rotate rack solenoid assembly. is 
mounted by two screws to the rack transfer 
bracket. The rack transfer bracket pivots on the 
bail shaft between the sides of the carrier (Figure 
16). Two vertical yokes on top of the bracket en- 
gage the rotate rack shaft. When the bracket moves 
toward the front or rear, the rack plate also 
changes position. The rotate rack solenoid is ener- 
gized for all negative selections and not energized 
for positive selections. 
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Figure 16 ~ Rotate Rack Transfer Mechanism 


NEGATIVE RACK TRANSFER 
‘The negative rack transfer cam follower is pivoted 
on the bail shaft (Figure 17A). During every selec- 
tion cycle the follower receives motion from the 
negative rack transfer cam surface on the right end 
of the tilt selection cam. Each time the selection 
cam starts to rotate, the negative cam follower 
moves to the high cam surface before the cam 
is in the positive 
is selected, 
a negative rack transfer is necessary. Since the sole- 
noid is energized, the slot in the plunger moves out 
of the path of the negative cam follower. The top 
end of the cam follower contacts the plunger and 
pushes the solenoid assembly and the rack transfer 
bracket toward the front (Figure 17B). 


The bracket pivots, pushing the rotate rack shaft 
and rotate rack plate into the negative (front) posi- 
tion. The detent springs then hold the rack plate in 
this position. If the next character to be printed is 
also negative, the rack plate will not require a nega- 
tive transfer and the motion of the negative cam 
follower will not affect the rack plate. 
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Figure 17A — Negative Rack Transfer Assembly 
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(Left Side View) 
Figure 17B — Negative Rack Transfer Operation 


-61- 


A spring inside the solenoid returns the solenoid 
plunger to the rest position when the solenoid is 
de-energized. The negative cam follower is spring 
loaded against the backplate to provide a clearance 
from the solenoid plunger. A stop lug on the nega- 
tive cam follower contacts the carrier backplate 
just before the follower reaches the low surface of 
the he stop lug holds the negative cam fol- 
lower clear of the low surface of the cam. This 
prevents the follower from interfering with the 
lateral movement of the cam during a selection op- 
eration (Figure 18). 
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(Left Side View) 
Negative Transfer Cam Follower 
POSITIVE RACK TRANSFER 
If the next character to be printed is positive, the 
rack plate must be transferred to the positive (rear) 
position lo engage the positive rack with the 
pinion, 


Figure 18 


A positive transfer cam surface is on the left end of 
the rotate selection cam (Figure 19A). The positive 
tack transfer cam follower is pivoted on the bail 
shaft between the negative transfer cam follower 
and the solenoid, During every selection cycle the 
follower receives motion from the positive rack 
transfer cam surface. Each time the selection cam 
starts to rotate, the positive transfer cam follower 
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moves to the high cam surface before the cam 
slides to the right. Since the solenoid is not ener- 
gized, the slot in the plunger is out of the path of 
the positive transfer cam follower. The top end of 
the cam follower contacts the plunger and pushes 
the solenoid assembly and the rack transfer bracket 
toward the rear (Figure 19B). 


The bracket pivots, pushing the rotate rack shaft 


and rotate ri plate into the positive (rear) pos 
tion. The detent spring then holds the rack in thi 
position. If the next character to be printed is also 
positive, the positive cam follower has no effect on 
the rack, as the rack will already be in the positive 
position. 
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(Front Left View) 
Figure 194 ~ Positive Rack Transfer 


fowate Rock ett 
Plate: shad 
rg 


/ 


Rotate Pinion Solenoid 


Plunger 


Stop Serow 


Positive Rack 
Transfer Cam Follower 


(Right Side View) 
Figure 19B ~ Positive Rack Transfer Operation 
After the positive rotate rack is engaged with the 
pinion, the positive transfer cam follower moves 
down the surface of the cam until the lower exten- 
sion on the follower contacts a stop screw (Figure 
20). This screw is located in the carrier backplate 
and holds the positive tran: cam follower clear 
of the low surface of the cam and plunger, The 
follower spring, mounted on the positive transfer 
cam follower, keeps both of the followers clear of 
the solenoid plunger. This allows free movement of 
the plunger. 


ce both cam followers operate with every selec- 
tion cycle, the effect of one must be prevented 
during each eycle. 


During a positive rack transfer, the negative tr 
fer cam follower enters the slot in the solenoid 
plunger. During a negative rack transfer, the posi- 
tive cam follower enters the slot. The follower 
h has entered the slot has no action on the 
plunger and rack transfer bracket. 
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Figure 20 — Positive Transfer Cam Follower 
Operation 
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NEGATIVE ROTATION 

The same rotate solenoids are energized to select a 
rotate band in the negative or positive direction. 
When am ive rotate character is selected, the 
logic board energizes the rotate solenoids and, at 
the same time, energizes the rotate rack solenoid. 
This causes the rotate rack plate to move forward, 
engaging the negative rack with the rotate pinion. 
For example, if a negative 6 character is selected, 
the logic board energizes the rotate rack solenoid 
as well as the R2 selection solenoid. The R6 pin 
engages the R6 track and the rotate selection cam 
starts to rotate. During the first part of the cam 
rotation, the rack plate is transferred forward to 
the negative position. 


Because the R6 selection pin is engaged in the R6 
track, the cam and the rack plate will move to the 
right. However, as the negative rack is now engaged 
with the rotate pinion, the typehead will rotate in 
a clockwise direction (Figure 21). After the char- 
acter has printed, the typehead rotates counter- 
clockwise as the rack plate moves left to the rest 
position. The negative rack is still engaged with the 
pinion. If the next character selected is positive, 
the rotate rack plate will transfer to the positive 
position at the start of that print cycle. 


Extension 


Rotate Selection “ 
Com 


Figure 21 — Negative Rotation 


CHARACTER SELECTION ADJUSTMENTS 


1. Rotate Shaft End Play — Adjust the rotate 
pinion gear up or down for ,001*-.004" 
(0,03-0,10mm) end clearance of the lower 
ball socket. 
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(Rear View) 
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Rotate Rack Plate Home Position — Adjust 
the rotate rack plate stop screw until no 
movement of the rotate pinion gear occurs 
when the rotate rack plate is transferred 
front and rear manually. The rotate rack 
plate must be loaded against the stop screw 
when checking this adjustment, so half cycle 
a zero rotate character, 


NOTE: ‘The timing marks should be aligned 
while checking this adjustment, 


Rotate Rack Pave 
Stop Scrow 


(Bottom View) 


Typehead Homing — Position the typehead 
so that the rotate detent is centered in the 
zero rotate typehead notch. To make this 
adjustment, loosen the locking serew, 


The timing marks on the rotate pinion and 
the rack plate must indicate correct tooth 
engagement, To check the adjustment, hand 
cycle an “r (zero rotate character) until 
the print position is reached, Manually re- 
move the rotate detent and rotate the type- 
head until the play is removed. Slowly re- 
lease the rotate detent until it just touches 
the side of the typehead tooth. Repeat this 
check with the typehead rotated in the op- 
posite direction. The detent should touch the 
other tooth the same distance away from the 
top of the notch. 
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Marks Aligned 


NOTE: Total head play should not be more 
than .055" (140mm). 


STN 


Typehead Ke 


Locking Serew 


Rowwte 
Dotont 


OO Conterod 
With Equal Head Play 


1055" (1,40mm) 
‘Maxienum 


Selection Cam Timing (Preliminary) — Align 
the selection pins with the beginning of the 
high surface on the selection cams. The 
correction restore cam follower must be 
aligned with the mark on the restore cam, 
while making this adjustment. 


To make this adjustment, loosen the selec 
tion sleeve and reengage the intermediate and 
driven gears. 


5. Pin Block Front And Rear 


Intermediate 
Gear 


Driven Gesr 
Selection 
Pin 
Selection 
Cam 


High Surtace 


Position the pin 
block front-to-rear for a clearance of 
.006"-,009" (0,15-0,23mm) between the 
selection pins and the selection cams with 
the machine half-cycled, (maintain parallel), 


rae Mounting 
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it I 
jection Came "005" 006 
Mal Cyeled (0.18 - 0,23mm) 


(Bottom View) 


Pin Block Left-To-Right — Adjust the 
pinblo 
conditions: 


The rotate detent should contact the 
typehead tooth 1/4 to 1/2 way down the 
slope furthest from the home position, in the 
positive 5 and negative 5 rotate positions 
(i.e, positive slope for positive selections and 
negative for negative selections). Typehead 
play must be removed in the same direction 
as the typehead rotation. 


The pin block mounting screws must be 
loosened when making this adjustment, 


If the rotate detent contacts either or both 
of the typehead teeth more than half-way 
down the slope of the teeth, the machine will 
wear out typeheads. 


NOTE: Recheck adjustment 5 after this 
adjustment, Also, ensure that the tilt 
bellcrank stop (adjustment 14) and the tilt 
cam do not restrict. the left and right 
adjustment of the pin block and rotate 
selection cam, 
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left or right for the following — Festive SA De Soe 
6 5 


Remove Headplay 
In The Negatine 
Direction 


Remove Headplay 
In The Positive 
Direction 


(Rear View) 


Selection Cams (Fine Timing) — Adjust the 
selection cam timing so that the rotate 
detent drags lightly on the typehead tooth as 
the detent leaves the notch during the 
selection of a lowercase tilt 2, -6 rotate 
character. 


NOTE: Skirt clearance must be correct be 
fore making this adjustment (adjustment 10, 
Fine Alignment section). When making this 
adjustment, check that adjustment 3 in Fine 
Alignment is correct (print sleeve end clear- 
ance). 


Typehead 
Tooth 


Drags 


(Rear View, 


Rotate Rack Solenoid — 


NOTE: These adjustments are preset during 
manufacture and should not be changed. 


A. Position the rotate rack solenoid left or 
Tight so that the cam followers pivot 
freely with a maximum clearance of 
.003” (0,08mm) between them. 


B. Position the rotate rack solenoid 
front-to-rear and up or down so that 
the plunger slides freely. The front-to- 
rear adjustment is made by loose! 
the mounting screws and adjusting the 
mounting sleeve, The up and down and 
left to right adjustments are made with 
the mounting screws loosened. 


NOTE: The rack transfer bracket must be 
removed from the carrier to make these 
adjustments. The short end of a bristo 
wrench may be used to align the cam fol- 
lowers and hold the follower spring in place 
during removal and reinstallation of the rack 
transfer bracket. 
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(Top View) 


-65- 


9. Rotate Rack Solenoid Airgap 


NOTE: This 
manuf 


adjustment is preset during 
‘ture and should not be changed. 


Adjust the screw in the solenoid for a 
clearance of .002"-.005" (0.05-0.13mm) 
between the screw and the plunger, with the 
plunger in the energized position. 


To make this adjustment, remove the 
“C"-clip and hold the plunger in the ener- 
gized position. Adjust the screw in or out 
until a 010" (0,25mm) feeler gauge fits in 
the “C”-clip slot. 


010" (0,25mm) 
Fowler Gauge 


Bail Shaft Bushing — Adjust the bail shaft 
bushing left or right for a clearance of 
,002”-.008”" (0,05-0,20mm) between the end 
of the rack transfer bracket and the inside 
surface of the carrier, 


The rack transfer bracket should be held to 
the right when checking this adjustment. 


Loosen the setscrews in the rear of the car- 
tier casting to make this adjustment. It is 
necessary to remove the carrier to access 
these screws. 
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11. 


Rack Transfer Bracket End Clearance — Ad- 
just the bail shaft left or right so that the 
rack transfer bracket has minimum end clear- 
ance to the leadscrew lock cam follower with 
no binds. 


To make this adjustment, remove the carrier 
ind loosen the setscrew in the left rear of the 
carrier casting. 


Positive Cam Follower — Adjust the positive 
cam follower stop screw for a clearance of 
.012"-.020" (0,30-0,SImm) from the cam 
follower with the cam follower held lightly 
against the solenoid plunger and the rack 
plate in the front position. 


je 


Cam Follower 
Held Lightly 
Against plunger 
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Positive Rack 
Transter Cam 
Surface 


Stop Screw 


Positive Cam Follower 


(Right Side View) 

13. Tilt Ring Position — Adjust the tilt cam 

follower bellcrank so that, in the T2 posi- 

tion, the detent enters the center of the 
notch, 


To check this adjustment, hand cycle a T2 
character to the print position. Hold the tilt 
detent out of the notch while lightly pushing 
down on the front of the tilt ring. Then 
repeat while pushing down on the rear, As 
the detent is allowed to enter the notch, 
there should be equal clearance in both front 
and rear positions. 


‘Adjusting Screw 


(Rear View) 


14. Tilt Bellcrank Stop — Adjust the tilt beil- 
crank stop so that, in the zero tilt position, 
the detent enters the center of the tilt ring 
notch, 

NOTE: Check that the negative rack transfer 
cam follower clears the side of the cam and 
cannot rest on the outer surface of the selec- 
tion cam. 
rive race 
Transter Com 
Clearance Follower 


(Top View) 


Clearance 


Negative Rack 
Transtor 
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(Bottom View) 


Selection Solenoid Airgap — Adjust the selec- 
tion solenoid adjusting screws for a clearance 
of .002”-.005” (0,05-0,12mm) between the 
adjustment screws and the selection solenoid 
plungers in the energized position. 


Hand cycle the machine until the selection 
pins are on the restoring surface of the selec- 
tion cams. Energize the solenoid to be 
checked. 


Clamp one VOM lead to the solenoid bracket 
and the other lead to the solenoid plunger. 
Loosen the locknut and turn the adjusting 
screw until the meter indicates zero ohms. 
Turn the screw in the opposite direction 
until the meter indicates an open circuit, 
then 1/16 of a turn more. Tighten the lock 
nut and hand cycle the carrier to the rest 
position. 


NOTE: Damage may result if solenoids are 
energized continuously for 5 minutes or 
more. 

If more than one solenoid is energized at the 
same time, and one solenoid plunger contacts 
the adjusting screw, the continuity check of 
the other solenoids will be affected. 
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SHIFT OPERATIONAL THEORY 


The purpose of the shift mechanism is to rotate the 
typehead 180 degrees between the lowercase and 
uppercase rest positions. 


The typehead is always rotated counterclockwise 
during a shift operation. The rotate rack must be in 
the rear position for the first half of a shift cycle. 
A rack transfer operation may be necessary for this 
condition. The rack transfer operation is discussed 
in the Character Selection section, 


When a shift operation is required, the logic board 
starts a no print cycle and energizes the R2 
selection solenoid. This selects the R6 pin and the 
selection cams start to rotate. The rotate selection 
cam receives maximum motion under the control 
of the R6 pin (Figure 1A). At this time, the 
typehead has been rotated 90 degrees in a 
counterclockwise direction by the positive rack. 
Located on the right end of the rotate selection 
cam is the shift cam surface, The shift ca 
follower is an extension at the right end of the rack 
transfer bracket (Figure 1B). When the rota 
selection cam has moved to the right with the R6 
pin engaged, the shift cam surface aligns with the 
shift cam follower. 


The shift cam surface pivots the shift cam follower 
to the . As the cam follower moves to the rear, 
the top of the rack transfer bracket moves toward 
the front. This transfers the rotate rack plate into 
the front position. 


As the rotate cam moves to the left during the 
second 180 degrees of rotation, the negative rack 
rotates the typehead in a counterclockwise 
direction until it reaches the rest position. 


At the completion of a shift operation, the rotate 
rack plate is in the front position. The operation 
sequence is the same for an upper or lowercase 
shift. If the shift key is depressed, then allowed to 
restore, the typehead will rotate 360 degrees in the 
counterclockwise direction. 


(Bottom View) 
Figure 1A ~ R6 Operation 


Rack Transter Bracket 


‘Shift Cam Surface 


(Right Side View) 
Figure 1B — Shift Operation 


The shift mode switch is mounted under the rocker 
to provide a relationship between the keyboard 
and the typehead (Figure 2). It indicates the 
typehead position to the logic board. The 
normally/closed switch is held open in the 
lowercase position by a cam surface on the rotate 
pinion. As the typehead and pinion move to the 
uppercase position, the switch is allowed to close. 


Rocker 


Rotate Pinion 


Figure 2 ~ Shift Mode Switch Operation 
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SHIFT ADJUSTMENTS 


L 


Shift Mode Switch — Adjust the shift mode 
switch left or right to close as the selection 
detents start to move up during a_ shift 
operation (lowercase to uppercase). 


Check that the switch stays closed during a 
-6 rotate and +5 rotate selection in 
upper and open for the same selections 
in low 


A VOM should be connected to pins 6 and 8 
of the carrier cable connector at the logic 
board to indicate the open or 
condition of the switeh, 


To adjust the switch, shift to lower case, 
Remove the selection cams. Loosen the 
switch mounting serew and move the switch 
to the right, Adjust the switch to the left 
until it just opens, then tighten the screw, 
Reinstall the selection cams and check the 
switch operation as described above, 
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FINE ALIGNMENT OPERATIONAL THEORY 


The functions discussed as fine alignment hold the 
typehead in the correct position to print the 
selected character clearly and ensure correct 
alignment with other characters on the same 
line. The selected character is moved to the 
approximate print position by the character 
selection mechanism, 


‘The typehead is locked in position by the tilt and 
rotate detents before the character is printed 
(Figure 1), AU this time, the carrier is locked to the 
leadserew to prevent any carrier movement. After 
the print operation has taken place, the tilt and 
rotate detents and the lock on the leadscrew are 
disengaged, This allows the character selection 
mechanism to return the typehead to the rest 
position and the carrier to move, 
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Figure 1 ~ Fine Alignment Theory 


CARRIER SUPPORT 
‘The carrier is supported by the print shaft and rear 
rail (Figure 2). The print shaft passes through the 
print sleeve, which is located in bearings in the 
carrier. 


The rear carrier shoe guides the carrier on the rear 
rail. 


Front-to-rear movement of the carrier is controlled 
by two adjustable buffers located behind the front 
il. Vertical movement at the front of the carrier 
is limited by the front ier shoe. 
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Front Butters 


FINE ALIGNMENT af 


ROCKER 
The rocker and the yoke support the tilt ring 
within the carrier (Figure 3). The rocker is pivoted 
on the rocker shaft between the carrier side frames. 


‘The yoke is pressed into the top of the rocker. The 
yoke has two arms that extend up to provide pivot 
points for the tilt ring. 


Tilt Ring Pivot 
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Figure 3 — Rocker 


TYPEHEAD SUPPORT 
Mounted on top of the tilt ring is the upper ball 
socket (Figure 4). Shims between the typehead 
spacer and the tilt ring provide a clearance in which 
the flange of the upper ball socket rotates. The 
typehead is attached to the upper ball socket by a 
spring clip within the typehead. The clip engages 
the sides of the typehead locking screw. A lever on 
the top of the typehead opens and closes the clip. 
Four lugs on the typehead key locate the typehead 
on the upper ball socket. The key is locked to the 
upper ball socket by the locking screw. 


272: 


The tilt ring spring under the tilt ring spacer loads 
the upper ball socket and typehead toward the 
front of the machine. This keeps the tilt ring 
backup shoe in contact with the inside of the 
typehead. 
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Figure 4 — Typehead Support 
DETENT OPERATION 


When the typehead has been positioned by the 
selection mechanism, the tilt and rotate detents 
enter the teeth on the tilt ring and typehead. The 
tilt detent is engaged with the rotate detent and 
both are spring loaded toward the teeth (Figure 5). 
In the rest poisition the detents are disengaged 
from the teeth by a detent release lever, which 
pivots on a stud at the rear of the rocker. A detent 
cam follower pivots on a stud on the carrier bot- 
tom plate and engages the release lever. 


As the print sleeve and detent cam rotate, the cam 
follower moves to the low surface of the cam. This 
allows the cam follower and the release lever to 
move to the right under the spring tension applied 
to the tilt and rotate detents. The detents enter the 
teeth and hold the typehead firmly in place while a 
character is printed. 


Rotate Detent 


Tilt Detent 


Carrier Bottom Plate 


(Detents Engaged) 
(Left Front View) 
Figure 5 — Detent Operation 


After the print cycle has passed the print point, the 
detents are disengaged from the teeth as the cam 
follower moves back to the high surface of the 
detent cam (Figure 6). 


Rotate Detent 


Tilt Ootont 


(Detents Disengaged) 
(Left Front View) 
Figure 6 — Detent Operation 


LEADSCREW LOCK 
To ensure that exact alignment is maintained, the 
carrier locks the leadscrew during every print shaft 
cycle. This occurs at approximately the same time 
as the tilt and rotate detents operate. 


‘The leadscrew lock assembly is located next to the 
leadscrew nut assembly on the leadscrew (Figure 
7), There is a small space between the lock 
assembly and the leadscrew nut assembly. This 
space is just enough to allow the leadscrew to 
rotate freely. 


eadscrew Lock Adjusting Link 


Leadscrew Lock 
Cam Follower 


Leadserew Lock Cam 


Figure 7 — Leadscrew Lock 


The leadscrew lock cam is located on the selection 
cam sleeve next to the driven gear (Figure 8). This 
cam rotates every print shaft cycle. The lock cam 
follower is pivoted on the left end of the bail shaft. 
The cam follower is loaded against the cam by a 
spring attached to the leadscrew home stop screw. 
The leadscrew lock adjusting link is attached to a 
stud on the cam follower by a small C-clip. An 
adjusting screw connects the adjusting link to the 
leadscrew lock link. One end of the lock link clips 
ona stud in the lock assembly. 


During a print shaft cycle, the cam follower moves 
to the low surface of the lock cam. The top end of 
the cam follower moves toward the rear and the 
spring rotates the lock on the leadscrew thread, 
forcing it against the leadscrew nut. The leadscrew 
nut, which is attached to the carrier backplate by 
two screws, is now locked to the leadscrew. As the 
lock cam rotates to the high surface, the lock ro- 
tates and releases the leadscrew nut. 


Selection 
Driven Gear 

Leadserew Lock Cam’ Leadscrew 
Carrier 


Carrier Backplate 


Leadscrow Lock 
Leadserow Nut 


(Rear Right View) 
Figure 8 — Leadscrew Lock Operation 
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Front Carrier Shoe — Adjust the front carrier 
shoe up or down for a clearance of 
-001"-,003" (0,03-0,08mm) between the 
shoe and the front rail. The clearance must 


be maintained across the full writing line, 


Front Carrier 


7‘ 


003" Front Rail 


Carrier Buffers — Adjust the left and right 
carrier buffers front-to-rear until they just 
touch the rear of the front rail, 


writing line without binds. 


ust 
7 Touching 


(Right 


ide View) 


Rear Carrier Shoe — Adjust the right side of 
the rear carrier shoe for a maximum 
clearance of .002” (0,0Smm) between the 
shoe and the rear rail. 


ure that the carrier moves across the full 


002" (0,05mm) 


Loosen the screw to make this adjustment 


and rotate the shoe counterclockwise 
(viewed from the rear). 

Mounting Carrier 

Screws Shoe Rear Rail 


Print Sleeve End Play — Adjust the selection 
drive gear left or right for .001”-,003" 
(0,03-0,08mm) print sleeve end play. 


NOTE: The tape lift cam may be used as a 
reference during this adjustment. Hold the 
print sleeve to the right against the right 
bearing, With the drive gear and the tape lift 
cam screws loosened, place a feeler gauge be- 
tween the gear and cam, Hold the cam, feeler 
gauge and gear to the left against the left 
bearing. Tighten the cam screw. Remove the 
feeler gauge. Hold the gear to the right 
against the cam and tighten the gear screw. 


\«. .001".003" 
(0,03-0,08mm) 


ven=s 


Right 
Boarieg FY 


ré 
Loft 5 Solection Drive Gear 


Bearing 


(Top View) U 


er End Play — Adjust the rocker shaft 

or right for — ,000"-.001" 
(0,00-0,03mm) side play in the rocker. The 
setscrews at the left and right end of the 
rocker shaft in the carrier casting must be 
loosened to make this adjustment. 


.000"".001" 
{0:00:0,03mm) = 


Rocker 
er Shaft 
Rocker —ng 

Shaft 

Setscrew 


(Rear View) 


6. Upper Ball Socket ~ The upper ball socket 
must have minimum vertical play, but must 
still be free to rotate. Insert shims under the 
lilt ring spacer for this condition 


NOTE: If the tilt ring spacer screws are 
loosened, adjustment number 7 will need to 
be checked. 


‘TH Ring Spacor 


Upper Ball Socket _ 


Shim 


© Minimum Clearance 
(Right Side View) Daekes 


7, Tilt Ring Spacer — Position the tilt ring 
spacer front-to-rear and left-to-right to 
ensure equal clearance between the upper 
ball socket and the opening in the tilt ring 


Tilt Ring 
Spacer 


Equal Clearance 


8. Rotate Detent Side Play — Adjust the rotate 
detent guide and the rotate detent nut to 
provide minimum clearance without binds. 


This adjustment can best be made with the 
tilt ring removed from the yoke. 


, 
rik Minimum Clearance 
Shouldered i 
psa No Binds 
Rotate Detent 
Guide: 


oo 


Binding Screw 


(Bottom View) 


9, Tilt Detent Side Play — Adjust the tilt detent 
guide screw and the tilt detent pivot screw 
for minimum clearance wihout binds. 


The guide screw should be adjusted to ensure 
that there is no side movement of the tilt 
detent, Adjust the pivot screw to provide a 
small amount of friction on the tilt detent. 


A) 


Tilt Detent 


_ Guide Serew 


Tilt Detent 


Tit Detent 
Pivot Seraw 


No Binds 


(Left Front View) 


10. 


11, 


Detent Actuating Lever 
Pivot Stud 


Tilt Ring Pivot Pins — Center the tilt ring in 
the yoke. Ensure that there is no side play or 
binds in the tilt ring pivots. Move the tilt ring 
pivot pins left or right for this adjustment. 


Equal Clearance 


-_= 


Tilt Ring 


Typehead Skirt Clearance ~ Adjust the 
detent actuating lever pivot stud up or down 
for .031"-.039" (0,79-0,99mm) clearance 
between the rotate detent and the tip of the 
teeth in the typehead. 


The print shaft keyway should be toward 
the bottom and the typehead manually held 
in the tilt 2 position to check this 
adjustment, 


NOTE: Adjustments 11 and 12 may affect 
each other and should be checked if either is 
changed, 

‘Typohoad Manually 


7 Hol tn Tilt 2 
Position 


.031".,030" 
(0,79.0.99mm) 


--Typohoad Teoth 


Rotate Detent 


& 


(Left Side View) 


12. 


if, 


Detent Cam — Move the detent cam left or 
right for a clearance of 
(0,03-0,20mm) between the detent cam 


follower and the detent actuating lever, The 
tilt and rotate detents must be engaged in the 
teeth. Check this adjustment in all tilt 
positions, and with the print cam follower on 
the high surface of the medium velocity cam 


NOTE: Adjustments 11 and 12 may affect 
each other and should both be checked if 
either is changed. 


Actuating 
Lover 


cam Follower 


Detont Cam 


Leadscrew Lock — Adjust the leadscrew lock 
adjusting link for a clearance of .016"-,032" 
(0,41-0,81mm) between the cam follower 
and the low surface of the cam. 


Make this adjustment with the locknut in the 


locked position. 


-_ 


Leadserew Lock 
Adjusting Link 


Cam Follower 


— (0.41. 0,81) 
(Right Side View) 


Leadserew 
Lock Cam 
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PRINT OPERATIONAL THEORY The print shaft belt tension is provided by an idler 


roller. 

The purpose of the print mechanism is to cause the 

typhead to strike the paper after the character to _The drive to the print sleeve is transferred from the 
be printed has been selected. Motion for a print print shaft by the print key, which is engaged in a 
operation comes from the print shaft cycle clutch _slot in the print shaft. 

on the power module through the print shaft drive 

belt, print shaft pulley, print shaft and print sleeve 

(Figure 1). The print shaft cycle clutch is discussed 

in the print shaft cycle clutch section. 


Tilt Ring 


Print Shaft Cycle Clutch 
Impression Control Lever 


Rocker Shaft 


Print Shaft Drive Belt 


Print Sleeve Velocity Cams 


Figure 1 — Print Operation 


PRINT [Za 


PRINT VELOCITY 

Velocity cams on the print sleeve rotate during 
each print cycle (Figure 2). The velocity cam 
follower roller, which follows one of the cam 
surfaces, causes the rocker to pivot on the rocker 
shaft and moves the typehead toward the platen. 
The selected character makes an impression on the 
paper. 


Typeheod 


The velocity at which the typehead strikes the 
paper is determined by the velocity cam selected 
with each character. There are three different 
velocities used to print bold, medium and light 
characters with equal impression. Each velocity 
cam has a different shape. Although each cam 
starts and finishes at a similar height, the high 
surface of the medium velocity cam is reached 
much quicker than on the low velocity cam. This 
has the effect of driving the rocker at a higher 
velocity than when driven by the low velocity cam. 
The high velocity cam relates to the medium 
velocity cam in the same way. 


Paper 


Velocity Cam Follower 
Roller 


Medium Velocity Cam 


Low Velocity Cam 


High Velocity Cam 
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Figure 2 — Print Velocity 


The velocity cam follower roller is moved to the 
high, medium or low surface on the cam to select 
the required velocity. 


When a spacebar operation or other no-print 
function is selected, the velocity cam follower 
roller remains at the rest position to the left of the 
velocity cams. The rocker and typehead will not be 
pivoted toward the platen during a_no-print 
function. 


(Right Side View) 


VELOCITY CONTROL 

Four velocity selections are made by the logic 
board: high — medium — low and no-print. High 
velocity is selected to print most uppercase 
characters, and large lowercase characters. Medium 
velocity is used to print lowercase and small upper- 
case characters. Low velocity is used for punctua- 
tions and symbols. No-print is selected for func- 
tions not requiring the printing of a character. 


Three magnets are located on the right of the 
carrier bottom plate. To make the four different 
velocity selections, the logic board energizes a 
combination of two velocity magnets (Figure 3). 
The operation of the center magnet, which is the 
correcting magnet, is discussed in the Correcting 
Mechanism section of this manual. 


The upper magnet is energized for high velocity 
and the lower magnet is energized for low velocity. 
Both magnets are energized to select medium 
velocity, No magnets are energized for a no-print 
operation. 


Correcting Magnet 


High Velocity Magnet 
Low Velocity Magnet 
Figure 3 — Velocity Control 


A velocity slider moves left and right on the carrier 
bottom plate (Figure 4). A spring loads the slider 
toward the right. The rear of the slider engages the 
velocity cam follower roller to move it left and 


right. 


Carrier Bottom Plate 


Figure 4 — Velocity Slider 


In the rest position, the velocity slider is held to 
the left by the velocity restoring cam follower 
resting on the high surface of the restoring cam 
(Figure 5), The restoring cam surface is located on 
the left side of the high velocity cam on the print 
sleeve. 


Print Sieove 


Restore Cam Follower 


(Left Front View) 
Figure 5 — Velocity Restoring Cam 


As the print sleeve starts to rotate during a medium 
velocity print cycle, the high and low velocity 
magnets are energized, the restoring cam follower 
follows the cam to the low surface and the slider 
moves to the right until the roller aligns with the 
medium velocity cam surface (Figure 6). As the 
cam follower moves to the high surface of the 
restoring cam at the end of a print cycle, the 
velocity slider is restored to the left. 


Medium Velocity Cam 


Velocity Cam 
Follower Roller 


High Velocity Magnet 
Armature Energized 


Velocity 
Slider Low Velocity ‘Stier 
(Front View) faares A" (Left Front View) 


Figure 6 — Medium Velocity 


When a no-print operation is required, no velocity 
magnets are energized. The velocity slider starts to 
move to the right as the cam follower moves off 
the high surface of the restoring cam. The slider 
and restoring cam follower are then prevented 
from moving to the right by the correcting magnet 
armature contacting a stop on the slider (Figure 7). 
The slider holds the roller to the left of the 
velocity cams. 


Velocity 
Correcting Velocity Magnets Cams 
Magnet 
Armature 

E> 

D Com 
H Follower 

> 9 Roller 

Stider 


(Front View) 


(Left Front View} 
Figure 7 — No Print Velocity 


When a high velocity character is to be printed, the 
high velocity magnet is energized (Figure 8). The 
slider will stop against the low velocity armature 
and the roller will align with the high velocity cam 
surface. The correcting magnet armature is also 
lifted out of the path of the slider by a lug on the 
correcting armature. One end of the lug extends up 
in front of the high velocity armature and the 
other extends down in front of the low velocity 
armature, 


High Velocity Magnet Armature 
(Energized) 


Correcting 


Armature High Velocity 


tug 


cd Velocity Cam Follower 
Roller 


Low Velocity Magnet 
Armature 


(Front View) (Right Front View) 
Figure 8 — High Velocity 


Slider 


When a low velocity character is printed, the low 
velocity magnet is energized (Figure 9). The slider 
will stop against the high velocity armature and the 
roller will align with the low velocity cam surface. 


High Velocity Armature Low Velocity Cam 


Velocity 
si 


Yotocity 


Low Velocity Magnet Armature 
(Energized) : 
(Front View) 


(Left Front View) 
Figure 9 — Low Velocity 
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VELOCITY CHART 
CHARACTER | VEL CHARACTER| VEL 
A a H/M # 3 H/H 
8 b H/H s 4 HH 
c c HM is: 1B H/H 
D a HH ¢ 6 M/H 
E e HM & 7 H/M 
F f HIM E 8 M/H 
G 9 HH ( 9 M/H 
H h HH ) ° M/A 
1 i MM % % H/H 
J i mM = - UL 
K k H/H . + uM 
L 1 HM + = MM 
Mom H/H ( 1 MM 
N cy HM : ue 
° ° HIM " ' ue 
Pp Pp H/H a . mM 
Q q H/H 1 § H/H 
R r H/M . : ue 
s s HM = a ue 
hi t H/M ? 1 wm. 
u u HH cr - 
v v H/M Shift LC = 
wow H/H shift uc | — 
x x HM Index - 
Og y H/H Backspace - 
z z H/M Spacebar = 
! 1 uM Tab - 
@ 4 H/M 

VELOCITY MAGNET COMBINATIONS 

MELoorty MAGNETS ENERGIZED. 

No Print None 

Low Velocity V-2 (Lower Magnet) 

Medium Velocity Vel and V2 

High Velocity V-1 (Upper Magnet) 

Correction Vel Center Magnet 


Refer to the velocity chart for the velocity used for 
each character and function. 


IMPRESSION CONTROL LEVER 
The operator can change the position of the 
impression control lever to change the impression 
for all characters equally. The impression control 
lever is set in a detent plate to one of five 
impression positions (Figure 10). Changing the 
position of the impression control lever moves the 
pin at the lower part of the lever front or rear. The 
front-to-rear position of the pin determines the 
amount of motion the rocker receives from the 
print cam follower. 


The distance that the velocity cams drive the 
rocker and typehead is called powered flight. The 
remaining distance that the typehead must move to 
reach the platen is called free flight, These two 
things determine the impression the typehead 


makes when the character impacts the paper. Free 
flight is necessary to produce a clear character 
image without smear. 


_ Impression Control Lever 
Rest Position 
Powered Flight 
Froe Flight 
Platen 


Velocity Cam Follower 


(Right Side View) 
Figure 10 — Impression Control 


PRINT FEEDBACK 

The print feedback reed switch is located on a 
small board mounted on the left side frame, near 
the print shaft bearing (Figure 11) It is operated 
by a magnet fixed to the outside left end of the 
print shaft, 


The feedback switch indicates to the logic board 
the rotational position of the print shaft, Most of 
the machine timing is based on this feedback to the 
logic board. 


The switch is open when the print shaft is in the 
rest position and closes for approximately 210 
degrees during a print shaft cycle. When the switch 
closes, it indicates that the print shaft has started a 
cycle, As the switch opens, it indicates when 
another operation may start, 


Print Feedback Magnet Whee! 


Roed Switch Board 


Print Shaft 
Lott Sidetrame 


Figure 11 ~ Print Feedback 


PRINT ADJUSTMENTS 


1 


Medium Screwdriver —_! | 


Print Shaft Belt Tension — Adjust the idler 
roller for a belt deflection of .250" (6,4mm) 
when the medium screwdriver is placed on 
top of the belt. 


25" (6.4mm) Detlection 


{ter Rotlor 


Velocity Cams Adjust the velocity cams. 
left or right so that the low surface of the 
velocity slider restore cam aligns with the 
edge of the groove around the print sleeve 


NOTE: Print sleeve end clearance and all the 
cams on the print sleeve may be affected 
when this adjustment is changed. 


Velocity Cams. 


(Top View) 


Print Shaft Timing — Adjust the print shaft 
rotationally so that the mark on the 
correcting restore cam aligns with the restore 
cam follower. 


Loosen the print shaft pulley screws and 
ensure the print shaft cycl latched 
at rest during this adjus should 
be an endplay of -——.002"-.004” 
(0,05-0,10mm) in the print shaft. 


Restore Cam 


Mark Pivot Shaft Cycle 
Aligns Clutch Latches 
At Rest 


Follower 
Nowe y/ O 
Loosen 
Screws 
Print Shaft 
Pulley 
4, Velocity Cam Follower — Adjust the fol- 


lower stop screw so that the cam follower 
roller first contacts the high velo 
when the front edge of the print shait key- 
way is aligned with a vertical center line 
through the print shaft, 


To make this adjustment, cycle a high 
velocity character until the front edge of the 
keyway is aligned with the vertical center 
line, Adjust the stop screw until it just con= 
tacts the follower, 


‘This may be observed and felt because the 
screw will start to move the rocker up once 
the screw contacts the cam follower. 


Print Shaft Vertical 


Canter Line 


Fa 
High Velocity Cam’ 


Roller 


dan totes | 
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5. Velocity Magnet Assembly (Left To Right) — 
Adjust the velocity magnet assembly left and 
right so that the cam follower roller aligns 
with the center of the low velocity print cam 
surface when a low velocity character is 
selected. 

To check this adjustment, smear the cam 
surface with 23 grease and observe the tracks 
left by the cam follower roller. 


This adjustment and adjustment 16 
(Correcting Latch) in the Correcting Tape 
section affect each other and must both be 
revised until both are correct. 


NOTE: Ensure that after this adjustment is 
made, the velocity slider is restored a 
minimum of .005 (0,13mm) past the 
correcting magnet armature. It may be 
necessary to form the restore cam follower 
slightly for this condition, 


Roller Track 


Restore Cam 
Follower 


Loosen 
Screws 


(Front Left View) 
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6. — Powered Flight — Adjust the velocity control 


detent plate to allow .248°-.252" 
(6,30-6,40mm) between the center of the 
home character (zero) and the platen with 
the impression control lever in position 4. 


Use the base of the Hooverometer to set this 
clearance. The base of the Hooverometer is 
.250” (6,35mm). 


NOTE: Paper Feed Adjustments 1, 2 and 3 
must be correct before making this adjust- 
ment. Adjustment 7 and 8 affect each other 
and must be revised until both are correct. 


[_— Hoovermaer 


Plater 


|__.248"..252" 
'7"(6.30.6,40mm) 


Loosen Screw 


7. Free Flight — Adjust the velocity control 
plate for a clearance of .037"-.041" 
(0,94-1,04mm) between the home character 
(zero) and the platen with the impression 
control lever in position 4. 


Check this adjustment with the machine half 
cycled and the print cam follower on the 
high surface of the medium velocity cam, 


Feeler Gauge 


Position 4 


Ploten 


Machine 
Half Cycled 


8 Print Feedback Pointer — Adjust the pointer 
to align with the rest position mark on the 
magnet wheel, with the print shaft in the rest 
position, 


csongen” Ar <p> 


Pointer Aligns With 
Rest Position Mark 


a 9. Print Feedback Magnet Wheel — Adjust the 
wheel left or right to clear the guard on the 
reed switch assembly by .005”-.020” 
(0,13-0,5Imm). 


ree 
_- B= 
- 
= 

ose 


10. 


Print Feedback Timing — Adjust the reed 
switch mounting bracket vertically so that 
the switch opens as the second mark (300 
degrees) aligns with the pointer. A VOM 
should be used to indicate the open or closed 
condition of the switch. Manually rotate the 
print shaft and observe the VOM as the 
timing mark passes the pointer. 


Mounting Bracket 


Pointer 


-83- 


RIBBON OPERATIONAL THEORY 


The purpose of the selective ribbon system is to lift 
and feed the film ribbon, correctable film ribbon 
or IBM Tech III ribbon. All three ribbons are 
contained in cartridges. The complete supply of 
ribbon is in the left side of the cartridge, The used 
ribbon is wound around the take-up core in the 
right side of the cartridge. The cartridge is scrapped 
when the ribbon is all on the right. The cartridges 
for the three types of ribbon look the same but 
have different colored knobs and leaders. Blue is 


Ribbon 
Cartridge 


Stencil Lever 


used for IBM Tech III ribbon, pink for film ribbon 
and yellow for the IBM Correctable Film Ribbon 
(Figure 1). The film ribbons must be fed so that no 
characters overlap. The IBM Tech III ribbon is fed 
in much smaller amounts to use the restrike feature 
of this ribbon. The inner shape of the cartridge 
determines the amount of feed the mechanism will 
use. 


A ribbon lift pattern of three tracks is used for all 
three ribbons. 


Correcting Tape 
Coad Lever 


Ribbon Load Lever 


Figure 1 — Selective Ribbon 


RIBBON FEED 

Ribbon feed is performed by the ribbon feed cam 
follower assembly operating a ribbon feed pawl. 
During a print cycle, the ribbon feed pawl 
operates in one of the eighteen feed windows on 
the ribbon feed and lift’ wheel rotating it 
counterclockwise. At rest, the ribbon feed cam 
follower is on the high surface of the ribbon feed 
cam and the ribbon feed pawl is engaged in one of 
the feed windows (Figure 2). 


_>- Ribbon Feed Pav! 


Ribbon Feod 
Cam Followar 


Ribbon Feed 


And Litt wae 


Ribbon Foed Cam 


(Right Rear View) 
Figure 2 — Ribbon Feed Rest 


eT | 


‘The ribbon feed cam follower is loaded by a spring 
against the ribbon feed cam, At the beginning of a 
print cycle, the cam follower moves toward the 
rear causing the ribbon feed pawl to cam out of the 
window of the ribbon feed and lift wheel, As the 
cam follower gets near the low surface of the cam, 
the pawl enters the next window to the rear, The 
ribbon feed and lift wheel is held detented by the 
ribbon lift control lever to prevent clockwise 
movement (Figure 3), 


Ribbon Lift Controt Lever 


Food Cam 


Ribbon / 
Feed And Lift Wheel 


Spring 
Ribbon Feed Cam 


(Right Rear Vie 
Figure 3 


) 
Ribbon Feed Cycle 
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Near the end of the print cycle, the cam follower 
rises toward the high surface of the cam, moving 
the pawl toward the front of the machine. The 
pawl operates against the front surface of the 
window, rotating the ribbon feed and lift wheel in 
a counterclockwise direction (Figure 4). 


At the completion of the print cycle, the feed cam 
follower is again on the high surface of the cam 
and the ribbon feed and lift wheel has been rotated 
1/8 of a turn, 


Feed Window 


Food And 
Lift Whoo! 


(Rear View) 
Ribbon Feed Operating 


igure 4 


‘The ribbon feed and lift wheel is mounted to the 
ribbon feed post with a hex head screw. The feed 
post is free to rotate within the ribbon feed swing 
arm. The ribbon feed swing arm pivots within a 
bearing in the ribbon plate (Figure 5). 


Hox-Headed Serow 


Ribbon Fead Post, 


Ribbon Feed Swing Arm 


Bearing 


Ribbon Plate 


Food And Lift 
Wheel 


Figure 5 — Ribbon Feed Post 


The rotation of the ribbon feed and lift wheel 
rotates the ribbon feed post. The ribbon feed gear, 
mounted on a flat surface of the feed post, also 
rotates (Figure 6). The spiked driver is mounted on 
a post at the rear end of the swing arm. Two 
intermediate gears mounted on the swing arm 
transfer the feed gear rotation to the spiked driver. 


Spiked Driver 


ton Fed 
mn A 


Ribbon Feed 
Gear 


Intermediate Gears 


Ribbon Feed 
And Lift 
Wheel 


Figure 6 — Swing Arm 


‘The swing arm has a heavy spring loading the rear 
end toward the ribbon take-up post (Figure 7). 


This causes the spiked driver to engage the used 
ribbon, When the spiked driver rotates, it causes 
the take-up core to rotate on the take-up post 
pulling new ribbon into the print position and 
winding the used ribbon. 


Spiked Driver 


fnainigeeeaais. =< 
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Figure 7 — Ribbon Operation 


The amount of ribbon feed is controlled by the 
amount of spiked driver rotation during each print 
cycle. 


The ribbon feed gear is free to slide vertically on 
the ribbon feed post. In the film ribbon mode, the 
large ribbon feed gear is engaged with the small 
intermediate gear. This causes the spiked driver to 
feed enough film ribbon so that the characters do 
not overlap (Figure 8). 


Ribbon Food Post Spiked Driver 


Intermediate 


arge Ribbon Feed Gear Engaged 


Large Ribbon With Small First Intermediate Gear 


Feed Gear 


(Right Side View) 
(Film Ribbon Mode) 
Figure 8 — Ribbon Feed Gears 


In the IBM Tech III ribbon mode, an extension 
within the cartridge depresses the ribbon mode 
button which, through the feed gear spring, 
depresses and holds down the ribbon feed gear. 
This allows the small ribbon feed gear to engage 
the large intermediate gear and causes the spiked 
driver to rotate approximately 1/6 as far as in the 
film ribbon mode (Figure 9). 


Tech II Ribbon Mode 


Extension 


Button 


‘Small Ribbon: 
Feed Gear 


Small Ribbon Feed Gear Engaged With 
Large First Intermediate Gear 


(IBM Tech III Mode) 
Figure 9 — Ribbon Feed Gears 


A slight tension must be kept on the ribbon as it 
passes through the ribbon path so it will feed and 
track properly. This is done by the ribbon shock 
wire detent engaging the ribbon supply spool. The 
ribbon supply spool is not allowed to rotate until 
the ribbon applies enough tension on the shock 
wire to release the detent. As more ribbon is 
supplied, some tension is released from the shock 
wire, allowing the detent to relocate in the teeth of 
the supply spool (Figure 10), 


Ribbon Shock Wire 


‘Ribbon Supply Spo: 


(Left Front View) 


Fig 10 — Ribbon Tensie 
‘igure ibbon Tension 87. 


RIBBON LIFT 

The ribbons used with this mechanism are slightly 
less than 11/16” (17,5mm) wide. The mechanism 
uses three different ribbon lift positions. The 
ribbon lift mechanism includes a lift cam, lift cam 
follower assembly, lift control lever, lift arm and 
lift guide assemblies (Figure 11). The lift cam 
follower pivots above and to the rear of the lift 
cam, A lift spread adjusting plate is mounted to the 
cam foHower by two small screws. A lug on the 
adjusting plate contacts the head of the height 
adjusting screw in the lift arm. As the cam follower 
is pivoted by the lift cam, it supplies vertical 
motion to the lift arm. 
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Figure 1] — Ribbon Lift 


The ribbon passes through the ribbon lift guides 
which move vertically in curved slots in the lift 
guide brackets. The lift guides are connected to the 
lift arms by links. The lift arms and lift guides have 
lift guide bias springs to prevent small differences 


in ribbon lift (Figure 12). 
Fy sinc 
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Figure 12 — Ribbon Lift Guide 


The ribbon lift cam has three surfaces which 
provide the motion for three lift positions. The 
amount of motion that the lift cam follower 
receives is determined by the cam surface used 
(Figure 13). 


The cam follower roller is free to slide on the roller 
shaft. The lateral position of the roller is controlled 
by a yoke on the ribbon lift control lever. A stud 
on the forward end of the ribbon lift control lever 
is loaded against the cam surface of the ribbon feed 
and lift wheel. The ribbon feed and lift wheel cam 
surface has three different heights. As the ribbon 
lift control lever stud follows the feed and lift 
wheel cam surface, the yoke on the rear end of the 
lever positions the ribbon lift cam follower roller 
over one of the three ribbon lift cam surfaces. This 
changes the ribbon lift height for each cycle. 
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Figure 13 — Ribbon Lift Operation 


In the IBM Tech III ribbon mode, the wobbler 
cam, the wobbler bellcrank and the wobbler 
eccentric slightly change the ribbon lift position 
(Figure 14). The left pivot point of the ribbon lift 
arm assembly is the wobbler eccentric. The 
wobbler eccentric has a vertical lug that extends 
above the surface of the ribbon plate. Moving this 
lug front-to-rear causes the wobbler eccentric to 
rotate, changing the left lift arm pivot point. 


’ The wobbler bellcrank, operated by the wobbler 
cam, pivots on a stud on the ribbon plate. The tip 
of the left wobbler bellcrank arm rests in a notch 
in the vertical lug of the wobbler eccentric. The 
wobbler eccentric spring loads both the wobbler 
eccentric lug and the wobbler bellerank arm 
toward the front, 
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Figure 14 ~ Wobbler Operation 


The vertical position of the wobbler bellcrank is 
controlled by two lugs contacting the ribbon feed 
gear (Figure 15). When the feed gear is pressed 
down into the IBM Tech III ribbon mode by the 
cartridge, it also moves the wobbler bellerank 
down into the operated position. When the 
wobbler bellcrank is in the operated position, a 
stud on the forward end of it follows the wobbler 
cam, which is mounted directly above and turns 
with the ribbon feed and lift wheel. The motion 
from the wobbler cam rotates the wobbler 
bellcrank, which operates the wobbler eccentric, 
causing a difference in the ribbon lift. 
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Figure 15 — Feed Gears 


When the mechanism is in the film ribbon mode, 
the feed gear is moved to the upward position by a 
spring (Figure 16). This allows a lug on the 
inst the ribbon 
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Figure 16 — Feed Gears 
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STENCIL MODE 

When the typewriter is used for typing stencils, the 
ribbon feed and lift operations must be locked out 
(Figure 17). This is done by moving the stencil 
lever to t il position, The lever will latch in 
the stencil position and may be released by pushing 
the rel button, A lug on the stencil lever 
contacts an extension on the front of the lift 
control lever, moving the rear of the lift control 
lever to the right. This moves the lift cam follower 
roller to the right of the lift cam. 


When the lift control lever is in the stencil position, 
a feed lockout lug moves behind the feed pawl 
mounting stud. This prevents the feed pawl moving 
to the rear and inhibits ribbon feed. 
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Figure 17 — Stencil Control 
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RIBBON FEED PAWL INTERLOCK 
The ribbon feed pawl interlock prevents the ribbon 
feeding during a no-print operation. 


‘The interlock is attached to the ribbon feed cam 
follower by a screw (Figure 18). 


During a no-print operation, the interlock contacts 
the velocity slider. This prevents the feed pawl 
moving to the rear, and inhibits ribbon feed. 
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(Rear Right View) 
Figure 18 ~ Ribbon Feed Pawl Interlock 


RIBBON LOAD 

When the ribbon needs to be changed, the load 
lever is moved to the load position at the left. A 
cam surface on the underside of the load lever con- 
tacts a lug on the right front of the lift arm assem- 
bly (Figure 19). 


Ribbon Lift 
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(Front View) 
Figure 19 — Ribbon Load Lever 


As the load lever is moved to the left, it pushes the 
front of the lift arm down and the lift guides up 
for ribbon installation (Figure 20). 


During the loading of a ribbon, the operator must 
be prevented from turning the take-up core in the 
wrong direction. The take-up core interlock ex- 
tends to the left from the right cartridge retaining 
spring. In the load position, the take-up core inter- 
lock engages the teeth on the take-up core, and 
prevents the core from being rotated in a clockwise 
direction. In the normal operating position, the 
take-up core interlock is held away from the take- 
up core by a lug on the load lever. 


The load lever latch will not allow the load lever to 
restore to the operate position until a cartridge is 
installed. An installed cartridge depresses the latch 
and allows the load lever to be restored to the 
operating position. 

A stud on the left side of the load lever contacts 
the right side of the swing arm. As the load lever is 
rotated, it pivots the swing arm to the load 
position. 
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Figure 20 — Ribbon Load 


As the swing arm moves to the load position, it 

the wobbler bellerank, rotating it 
positions the wobbler bellerank so 
that when it restores, it will reliably latch against 
the ribbon plate, if in the film ribbon mode or 
easily move down into the operated position, if in 
the IBM Tech 111 ribbon mode (Figure 21) , 


As the wobbler bellerank rotates, it moves the 
vertical lug of the wobbler eccentric to the rear. 
The wobbler eccentric lug contacts the right arm of 
the shock wire disengage lever which pivots on the 
supply spool post. The left arm of the shock wire 
disengage lever pushes on a cam surface of the 
shock wire, As the left arm moves to the front, it 
releases the shock wire detent from the ribbon 
supply spool. This action is necessary to allow the 
yperator to easily wind the leader on the take-up 
core when installing a ribbon, 
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Figure 21 ~ Shock Wire (Load Position) 


RIBBON ADJUSTMENTS 


1. Ribbon Feed Cam Follower Bracket 
Adjust the ribbon feed cam follower bracket 
left or right so that the ribbon feed paw! is in 
the center of a feed window, with the pawl 
resting on the front edge of a window. 


The ribbon lift control arm should be 
detented in a low lift notch when checking 
this adjustment. 


After making this adjustment, ensure that 
the feed pawl will not bind against the 
wobbler cam hub and will not move past the 
outside limits of the feed window, 


The bracket is located on a 
spring clips, 


halt by two 


NOTE: Adjustments 1 and 2 of correcting tape 
must be correct before checking this adjustment 
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Ribbon Lift Arm — Adjust the right- 
arm 


hand lift 


pivot screw for —.006"-.010" 


(0,15-0,25mm) end play of the lift arm. The 
end play must be maintained through the 
complete up and down movement of the lift 


arm. 


Spiked Driver Post 


(0,15.0,25mm) Pivot Serow 


Form the free end of 


the swing arm so that the spiked driver post 
is parallel to the take-up post, This must be 
checked in two directions, with the swing 
arm spring connected. 


Hold the Hooverometer edge flat 
inst the take-up post. Allow the 
wing arm to close until the spiked 
driver post contacts the other edge of 
the Hooverometer. The spiked driver 
post should be parallel to the Hoover- 
ometer edge within .00S” (0-13mm). 


Spiked Drivor Post 


Place a flat surface (such as an aligning 
wrench) against the take-up post and 
spiked driver post. The posts should be 
parallel within 005” (0,13mm). 


The symptom of an “out of parallel” 
condition will be a bind within the 
cartridge caused by the ribbon winding 
unevenly. This will cause feed failures, 
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Ribbon Feed Cam Follower Eccentric — 
Adjust the ribbon feed cam follower 
eccentric so that the ribbon feed pawl drives 
the ribbon feed and lift wheel .006”-.014” 
(0,15-0,36mm) past the detent point of the 
ribbon feed and lift wheel cam surface, The 
eccentric should be kept low and to the 
front, 


Ribbon Food Cam Follower Eccentric 


And Lift Wheat 


"S. ,006"".014' 


(0,15-0,36mm) 


Ribbon Lift Cam — Adjust the ribbon lift 
cam for the following conditions: 


a, Left or right to clear the tape lift cam 
by .150"-.160" (3,814,06mm). 


b. — Radially so that the center line of the 
round timing mark on the cam aligns 
with front edge of the keyway in the 
print sleeve. 


NOTE: The setscrew in the cam may 
not align with the center of the flat 
surface on the print sleeve when this 
adjustment is correct, 


With Front Edge OF Keyway 
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Ribbon Lift Control Lever ~ Form the 
ribbon lift control lever so that the left edge 
of the ribbon lift cam follower roller is 
.010"-,020" (0,25-0,5 1mm) from the edge of 
the high lift cam, with the ribbon feed and 
lift wheel located in the medium lift position 
(center surface). This may be observed with 
power on by putting some grease on the 
ribbon lift cam and observing the roller track 
in the grease on the medium lift cam, 


NOTE: If this adjustment requires more 
than .040” (1,02mm) change, the ribbon lift 
cam should be adjusted. 


Ribbon Lift 
Cam Follower / 


Control Lever ~ Ribbon Feed 


And Lift Wheel 


Ribbon Spread Adjusting Plate — Adjust the 
ribbon spread adjusting plate front-to-rear to 
get .387"-410" (9,83-10,35mm) between 
the bottom of the high lift characters and the 
bottom of the low lift characters in the film 
ribbon mode. This may be measured with the 
six-inch steel_rule or the Hooverometer, 
which is 375” (9,52mm) wide. The ribbon 
spread adjusting plate must be held in a 
clockwise direction as viewed from the left 
When tightening the screws. This is easily 
done by tightening the screws with the 
machine half cycled. This takes out the play 
in the mounting holes in the direction of the 
lifting force and ensures that the adjustment 
does not change. Ribbon height must be 
checked after making this adjustment. 


L 


380"..410" 
(9,65-10,41mm) 


Ribbon Spread 
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Results Of Improperly Adjusted 
Ribbon Spread Adjusting Plate 


Ribbon Height — Adjust the ribbon height 
adjusting screw so the bottom edge of the 
underscore impression on the ribbon clears 
the bottom of the ribbon by .032-.047" 
(0,80-1,20mm) in the film ribbon mode 
NOTE: This adjustment will affect adjustment 
7 (Ribbon Spread Adjusting Plate). 
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Results OF Improperly Adjusted 
Ribbon Height Adjusting Screw 


9. 


10. 


Ribbon Shock Wire — Form the shock wire 
to be vertical front-to-rear and left-to-right. 
This adjustment may need to be varied for 
proper tracking through the left ribbon lift 
guide. 


—=> 


Vertical 


/ (Front View) 


Ribbon Shock Wire 


(Left Side View) 


Stencil Adjustment — Form the stencil lug 
on the ribbon lift control lever to meet two 
conditions when the stencil lever is latched in 
the stencil position. 


a. The ribbon feed lockout lug must 
engage the ribbon feed pawl mounting 
stud by approximately the thickness of 
the lockout lug. 


Rotter Clears Com fT 


b. The ribbon lift cam follower roller 
must be moved to the right, com- 
pletely off the ribbon lift cam, but still 
have a minimum of .020” (051mm) 
clearance between the roller and the 
C-clip at the end of the shaft. 


NOTE: During normal typing in the 
low lift ribbon position the ribbon feed 
lockout lug on the ribbon lift control 
lever must clear the ribbon feed pawl 
mounting stud. If necessary, form the 
ribbon feed lockout lug to get this 
condition. If the lug is formed, recheck 
the stencil adjustments, 


bb, Roller Clears “C" Clip 
By Minimum Of 
1020" (0,51 mm) 


‘And Pawl Stud 
Engage 


Swing Arm Lug 
arm that contacts the wobbler bellerank so 


Form the lug on the swing 


the cam follower stud clears the highest 
surface of the wobbler cam by .020"-.032” 
(0,51-0,81mm) when the load lever is latched 
in the load position. 
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(Top View) 

12, Shock Wire Disengage Lever (Load, Position) 
Form the right-hand arm on the shock 
wire disengage lever so the shock wire detent 
clears the ribbon supply spool by 
.020"-.040" (0,51-1,02mm) with the 
lever in the load position, Ensure that the 
wobbler eccentric cannot get under the arm, 

If necessary, form the arm down, 
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14, Cartridg 


13. Shock Wire Disengage Lever (Operate Post- 


tion) ~ Form the stop lug on the disengage 
lever for a clearance of .001"-.005" 
(0,03-0,13mm) between the disengage lever 
arm and the wobbler eccentric, with the 
wobbler bellcrank on the high surface of the 
wobbler cam and in the IBM Tech III ribbon 
mode. 
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Guides ~ Form the cartridge guides 
to center the ribbon take-up and supply 
cores within the holes in the top of the 
cartridge. Maintain .005""-.010"° 
(0,13-0,25mm) end play of the cartridge. 
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Cartridge Retaining Springs — Center the 
cartridge retaining springs in the holes in the 
cartridge guide lugs. Adjust the springs 
left-to-right so they positively hold the IBM 
Tech III ribbon cartridge down against the 
ribbon feed plate. The take-up core interlock 
must clear the center surface of the take-up 
post by .005"-,020” (0,13-0,51mm). 
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16, Take-Up Core Interlock — Form the take-up 
core interlock so that in the load position the 
tip of the interlock is .025"-.040 
(0,64-1,02mm) above the top edge of the 
center surface on the take-up post. 


Toko Up Post 


025"*.04 
10,64-1,02mm) 


Take-Up Core — 
Interlock 
(Right Front View) 


17, Load Lev Form the up core 
interlock Jug on the load lever to meet two 
conditions. 


a. In the operate position, it must hold 
the take-up core interlock down 
completely disengaged from the take~ 
up core, 
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18. 


b. When the load lever is moved from 
load to operate, the tip of the lug must 
clear the top surface of the take-up 
core interlock. 
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Ribbon Feed Pai 


Interlock — Adjust the 
interlock so that it clears the velocity slider 
by .004"-.016" (0,10-0,41mm) with the 
ribbon feed cam follower on the high surface 
of the ribbon feed cam. 
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RECTING TAPE OPERATIONAL THEORY 


There are two types of correcting tapes 
available: cover-up tape and liftoff tape. The 
cover-up tape is used with the IBM Tech III ribbon 
and the lift-off tape is used with IBM Correctable 
Film Ribbon. 


A correction operation begins when the backspace 
keybutton is depressed. The logic board first 
applies signals to the print shaft cycle clutch 
magnet, escapement magnet andthe leadscrew 
drive magnets in the power module to move the 


‘Tape Supply 


Ribbon Feed 
Plate 


Velocity Magnets 


carrier back to the character to be corrected. The 
logic board then signals the print shaft cycle clutch 
net again, and at the same time, energizes the 
correction magnet and the selection solenoids to 
correct the typed character. The character stored 
in the logic board is retyped with the correcting 
tape lifted between the ribbon and the paper. No 
escapement takes place during the correcting cyck 
The operator may then type the correct character 
or keep the backspace key depressed to remove the 
next character. 


The purpose of the correcting tape mechanism is to 
lift and feed the correcting tape (Figure 1). 


Correcting Tape 


Figure 1 — Correcting Tape Operation 


CORRECTING MAGNET OPERATION 

The correcting magnet is located between the high 
and low velocity magnets on the carrier bottom 
plate. During the correcting operation the print 
feedback contacts indicate to the logic board that 
the backspace operation is complete. The logic 
board then starts a print cycle and automatically 
selects the character to be corrected. At the same 
time, the logic board will energize the correcting 
magnet (Figure 2). 


(Left Front View) 
Figure 2 — Correcting Magnet 
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CORRECTING LATCH OPERATION 

When the correcting magnet is energized, the 
armature moves toward the front of the machine 
and pivots the correcting latch (Figure 3). This 
allows the correcting link to move up and the 
tape lift actuator to pivot as the print sleeve 
rotates. As the tape lift actuator pivots, it performs 
two functions. One, it pushes the tape lift and 
latch assembly to the rear and positions the lift 
arm latch over the tape lift cam follower. This 
activates the tape lift mechanism. 


Two, it unlatches the tape feed cam follower and 
allows the tape feed cam follower to move down 
and contact the tape feed cam, This activates the 
tape feed mechanism. The tape lift and feed 
mechanism operate as the print sleeve rotates. 
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98- Figure 3 — Correcting Latch Operation 


CORRECTING TAPE LIFT 


When the print sleeve rotates, the tape lift cam 
rotates the tape lift cam follower and pushes the 
lift arm and latch assembly up (Figure 4). The rear 
of the lift arm moves the tape lift assembly up and 
places the correcting tape in front of the typehead. 
An arm on the tape lift assembly engages the tape 
supply cradle. As the lift assembly moves up, the 
cradle tilts and keeps the tape aligned with the 


supply spool. This prevents tape folding. 
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Figure 4 — Correcting Tape Lift 


CORRECTING TAPE FEED 
When the correcting latch is released and the tape 
lift actuator pivots toward the rear, a lug on the 
right end of the actuator rotates the tape feed 
latch, The latch surface is rotated out of the path 
of the tape feed cam follower, allowing it'to follow 
the tape feed cam, 


A spiked wheel is mounted on the tape feed swing 
arm and has a heavy spring loading it toward the 
take-up spool, This causes the spikes on the wheel 
to push into the used tape. As the spiked wheel 
rotates, it causes the take-up spool to rotate, 
pulling new tape into the correcting position and 
winding the used tape (Figure 5). 
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Figure 5 — Correcting Tape Feed 


Motion for the feed is provided by a cam on the 
print sleeve. The motion is divided into two actions 
of the cam follower. The cam has two high surfaces 
and two low surfaces. The first high surface 
provides one third of the feed motion and takes 
place at the start of a correction cycle. This 
hhtens the tape before the typehead prints. The 
divided feed distributes the load of tape feed away 
from the start of the correction cycle and ensures 
the lift-off tape does not stick to the cardholder as 
it is raised to the correcting position. 
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TAPE FEED OPERATION 

As the tape feed cam follower moves to the first 
low surface of the cam, the rear lug on the follower 
moves forward. This allows the feed bellcrank and 
link to rotate the tape feed pawl counterclockwise, 
engaging a window in the spiked wheel (Figure 6). 


(Top View) 


eo ig Serres 
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Figure 6 — Tape Feed 
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The tape feed cam then rotates to the first high 
surface (Figure 7a). The cam follower rotates to 
move the tape feed pawl and spiked wheel clock- 
wise for the first one-third of the tape feed. The 
feed cam then rotates to the second low surface 
(Figure 7b). The second high surface then drives 
the cam follower and correcting tape the remaining 
two-thirds of tape feed (Figure 7c), The spiked 
wheel rotates clockwise a total distance of one 
window for each correcting operation. 


When the cam follower is on the second high 
surface of the cam, the tape feed latch clears the 
underside of the follower. If the next cycle is not a 
correction cycle, the cam follower will start to 
pivot and will contact the latch. The latch prevents 
the follower from pivoting enough to feed tape. 
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Figure 7 ~ Tape Feed Motion 


A cam follower on the tape lift actuator will 
resotre the actuator and latch the link under the 
correcting latch (Figure 8). The high surface of the 
correcting restore cam contacts the cam follower at 
the end of the print cycle. 
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Figure 8 — Correcting Restore 
TAPE BIAS SYSTEM 
The correcting tape supply cradle assembly 
contains system that performs three 
functions. it supplies a low bias for use with 
the Tech III cover-up tape. Second, it supplies high 
bias for use with the lift-off tape. Third, it prevents 
the supply spool from being rotated clockwise 


As coverup tape is being pulled off the supply 
spool and the tape supply spool ratchet turns 
counterclockwise, the teeth on the ratchet deflect 
the detent on the high bias spring (Figure 9), The 
low bias spring connected to the vertical lug on the 
sensing shoe arm is extended to produce the low 
bias on the ratchet. 
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Figure 9 ~ Low Bias 


When a liftoff tape is fitted on the machine, the 
sensing shoe comes in contact with lugs on the tape 
spool. As the detent is deflected over the teeth of 
the ratchet, the high bias spring must bend, so a 
high bias is applied to the tape 
One lug on the bottom of the lift-off tape supply 
spool is shorter than the rest. It is shorter to allow 
the spool to engage completely with the supply 
spool ratchet in case the sensing shoe is under a 
window in the ratchet while the operator is loading 
the tape. 


spool (Figure 10). 
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Figure 10 — High Bias 


Tape Food 
‘Seving Arm 


Tope Guide ————_ 


Figure 11 — Correcting Tape Load 


CORRECTING TAPE LOAD 

When the correcting tape needs to be changed, the 
tape load lever is moved to the load (right) position 
(Figure 11). The load lever performs. three 
functions to allow installation and removal of the 
tape. 


It pivots the tape guide forward, the separator wire 
to the front, and the spiked wheel forward. 


ey 


(Top View) 
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LOAD LEVER INTERLOCKS 

A toggle spring holds the tape load lever in either 
the load or type position (Figure 12a). An exten- 
sion on the spring engages a hole in the ribbon load 
lever. This extension prevents the load lever 
moving while the tape lever is in the load position. 


Toole Ribbon 
Spring / Lood 
Extension Lever 


(Bottom View) 
Ribbon Load Lever Interlocked 


Figure 12a 


When the ribbon load lever is operated, an exten- 
sion on the lever enters a notch in the tape load 
lever (Figure 12b). This prevents the tape load 
lever being moved to the right. 
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(Bottom View) 
Figure 12b — Tape Load Lever Interlocked 


To prevent the operator from turning the take-up 
spool in the wrong direction, a take-up spool 
detent engages a ratchet on the bottom of the 
take-up spool (Figure 13). 
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(Front View) 
Figure 13 — Take Up Spool Detent 


CORRECTING TAPE ADJUSTMENTS 


1. Correcting Control Shaft — Adjust the cor- 
recting control shaft left or right so that the 
correcting link is vertical and operates with- 
out binding in the carrier bottom plate. 


To change this adjustment, loosen the set- 
screw and position the bushing for the above 
conditions. Ensure that the shaft is to the 
right against the bushing when checking this 
adjustment. 


Correcting Control Correcting Link 


Shatt | 


Bushing 


Carrier Bottom. Link Setscrow 
Plate Operates 
with 


No Binds 


(Front View) 


Correcting Control Shaft End Clearance 
Adjust the spring clip on the correcting con- 
trol shaft left or right for a maximum end 
clearance of .008" (0,20mm). 


008" Max. 
aK Correcting Control 
{0.20mm) Serre 


Spring Clip 


(Front View) 


3, Correcting Restore Cam — Position the 
correcting restore cam left or right so that 
the cam follower is centered on the cam. 


ad 


Cam And Follower Contered 


com 
Follower 


(Top View) 


Correcting Link — Adjust the correcting link 
ic so that the link clears the 
correcting latch by —.014”-.020" 
(0,36-0,51mm) with the tape lift actuator on 
the high surface of the restore cam. 


éconiria Cam Follower 


‘On High Surface 
Correcting q 
ink 


Correcting 
atch 


014".020" 
10,36.0,51mm) 


(Right Side View) 


5, Tape Feed Latch — Form the right-hand lug 
of the tape lift actuator to clear the tape feed 
latch by .004"-.008" (0,10-0,20mm) with 
the actuator in the latched position. 


NOTE: Ensure that the correcting actuator 
is not on the high surface of the restore cam 
and is at rest on the correcting latch when 
checking this adjustment. 


Tape Feed Latch 


Tape Lift Actuator 


(Top View) 


Tape Feed Cam Follower — Form the 
horizontal lug on the tape feed cam follower 
up or down to clear the stop on the tape feed 
latch by .004”-.008” (0,10-0,20mm). 


The print shaft must be in the rest position 
when making this adjustment. 


(Left Side View) 


7. Tape Feed Cam Follower Vertical Arm — 
Form the vertical arm on the tape feed cam 
follower left or right to align with the center 
of the notch in the tape feed bellcrank. 


D) rae Fos 


(Top View) 


8. Tape Lift Arm Lug — Form the lug on the 
tape lift arm to clear the tape lift actuator by 
.002”-.008" (0,05-0,20mm) with the cor- 
recting actuator in the latched position. 


NOTE: Ensure that the tape lift actuator is 
not on the high surface of the restore cam 
and is at rest on the correcting latch when 
checking this clearance. 


Tape Lift Arm 


(Top View) -103- 


9% Tape Lift Cam — Adjust the cam to the left 
to contact the selection drive gear. The cam 
setscrew must align with the flat surface on 
the top of the print sleeve. The keyway on 
the print sleeve must be toward the rear 
when making this adjustment, 


Gear Contacting Seen Ore: 


Soo 
aT min al 
= x 
5 
- Q yy 
Fit Bue x i 
ir Suton afl 


-_- 


Tape Lift Cam 


(Top View) (Right Side View) 


10, Tape Lift Assembly 
assembly to s 


Adjust the tape lift 
tisfy the following conditions: 


a. Front-to-rear so that the tape clears the 
front of the cardholder by 020-030" 
(0,51-0,76mm). The tape supply cradle 
fork must be loose while making this 
adjustment, 


Correcting 
Tape 


_ 


Tape Lift ~ 
Assembly 


(Left Side View) 
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.005'".015" 
(0,13.0,38mm) 


a, 


b. Vertically so that the bottom of the 
underscore clears the top of the tape 
by .005"-.015" (0,13-0,38mm) when 
the tape is at rest and the underscore is 
just above the tape during a print 
‘operation. 


Underscore 


Correcting 
Tape 


Coosen 
Screws 


(Rear View) 


Tape Supply Cradle Fork ~ Position the 
cradle fork so that it centers in the surface of 
the stud mounted on the tape lift assembly 


Tope Litt 
Assembly 


Cantored 


Adjusting Serew 


(Top View) 


12. Lift Arm Latch — Adjust the lift arm latch 
for the following conditions: 


a, Position the lift arm latch front-to-rear 
for a minimum clearance of .010" 
(0,25mm) to the tape lift cam 
follower, with the tape lift actuator 
latched and the restore cam follower 
away from the high surface, 


010" 
(0,25mm) 

Tope Lift 

Cam Follower 


Tape Lift Cam Follower 


(Left Side View) 


b. Position the lift arm latch vertically so 
that the bottom of the latch clears the 
lift cam follower by .006"-.012” 
(0,15-0,30mm) with the tape lift 
actuator cam follower on the low 
surface of the restore cam. 


Lift Arm 
Lateh 


.006".012" 
(0.15-0,30mm) 


Litt 
Cam Follower 


LULU 
aoe BR 


(Left Side View) 


13. Tape Guide — Adjust the guide mounting 
bracket for the following conditions: 


a. Vertical — Position the bracket up or 
down so the used tape is centered on 
the take-up spool. 


Used Tope 
f aaa 
= 
Roe 
Mee a ericccertaen 


(Front View) 
b. _ Front-To-Rear — Position the bracket 
front-to-rrear so the tape clears the 
cardholder by .010°° minimum 


Tape Just Contacts 


y* Minimum 
sip Cardholder Release 


(025mm) 


(Top View) 


14, Separator Wire — Form the separator wire 
for the following conditions: 

a. Form the wire left or right so that the 
wire clears the typehead by 
.060”-.070” (1,52-1,78mm) when the 
typehead is in the print position and 
the tape load lever is in the type posi- 
tion. 


b. 


Form the wire so that the top of the 
separator wire just touches the card- 
holder while maintaining a minimum 
of .050” (1,27mm) clearance at the 
bottom of the vertical part of the 
separator wire with the tape load lever 
in the type position. 


Touching 


Cardholder 


Separator 
Wire 


050" Minimum 
27mm) 


Fone it 
(Left Side View) 


Form the wire so that the top of the 
wire clears the cardholder by .120" 
(3,05mm) with the load lever in the 
load position. 


CAUTION: Do not type with the load 
lever in the load position. The 
typehead may hit on the separator wire 
and result in breakage of parts. 


lh 
Gos | 
Separator Wire. 


‘Cardholder 


(Left Side View) 
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High Bias Spring — Form the vertical tip 
(detent) of the high bias spring in or out so 
that the sensing shoe clears the lugs on the 
tape supply spool when the mechanism is at 
rest. 


Sensing Shoe 


High Bias 
Soring 


Vertical Tip 


(Top View) 
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16. Correcting Latch — Adjust the velocity 


magnet assembly rotationally so that the 
correcting latch clears the correcting link by 
.002"-.012" (0,05-0,30mm) when the 
correcting and low velocity magnets are 
energized. 


The machine should be hand cycled in a low 
velocity correcting mode until the velocity 
slider just contacts the armature of the high 
velocity magnet. The clearance may then be 
observed from the bottom with the machine 
in the tilted service position and the carrier 
at the right. 


This adjustment affects adjustment 5 
Velocity Magnet Assembly in the print 
section. 


|. 902".12" 
(0,05.0,30mm) 


Correcting Latch 


Correcting Magnet 


Armature 


Velocity Magnet 
Assembly 


(Bottom View) 


CARD HOLDER OPERATIONAL THEORY 


The purpose of the cardholder is to guide the paper 
around the platen as it is being fed into the ma- 
chine, The cardholder also aids the operator in 
aligning the paper and positioning the carrier on 
the writing line, The cardholder also holds the 
print shield. The print shield is not fitted as a 
standard feature, but it may be used to prevent 
side printing in certain applications, 


The cardholder can be easily removed by 
depressing the cardholder load lever, which pivots 
on the right of the cardholder mounting bracket 
(Figure 1). As the lever is depressed, a stud on the 
rear pulls the cardholder to the right. An extension 
on the left of the load lever rotates in an upward 


Cardholder Load Lever 


Cordholder 


Cardholder 
Mounting Bracket 


Figure 1 — Cardholder 


direction, contacts the cardholder and pushes it up. 
The cardholder may then be lifted from the 
machine. To reinstall the cardholder, engage the 
left-hand slot on the holder with the left mounting 
stud on the cardholder bracket. The right-hand slot 
on the cardholder will now be located above the 
stud on the load lever. Push on the top right of the 
cardholder and it will lock down into position. 


In some machine applications, a cardholder with a 
print shield may be installed. The print shield 
covers most of the opening in the center of the 
cardholder. A small hole in the shield allows the 
selected character on the typehead to strike the 
paper (Figure 2). 


Cardholder 


(Front View) 
Figure 2 — Print Shield 


Print Shield 


CARD HOLDER ADJUSTMENTS 


1. Cardholder (Left-To-Right) — Adjust. the 
cardholder bracket so that the center line on 
the cardholder aligns with the point of the 
character “V” in 10 and 12 pitch. 


Adjusting Screw 


2. Cardholder Height — Adjust the cardholder 
brackets for a clearance of .002"-.005” 
(0,05-0,13mm) between the horizontal line 
and the bottom of some typed characters. 
The line should be parallel to the bottom 
edge of the characters. 


002":.005" And Parallel 
(0,05-0,13mm) 


Adjusting 
Scrow 


cardholder 
Brackets. ———— 


BY adjusting 
RP Scroves 


CARD HOLDER Ba | 


Cardholder Clearance — Adjust the 
holder brackets front-to-rear for a cl 
of .010.020” (0,25-0,51mm) between the 
cardholder and the platen. 


This clearance is measured at the closest 
point on each side of the cardholder 


NOTE: If this adjustment is changed, tape 
lift assembly (Adj. 10a) and tape guide 
(Adj. 13b) must be checked 


010.020" — 
(0250,51mm) Sy 


Cardholder — 


7 Platen 


= Loosen Screws 


(Right Side View) 
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. ll 
ESCAPEMENT OPERATIONAL THEORY The leadscrew is located in bearings behind the 
carrier, near the rear carrier rail (Figure 1). 


‘The leadscrew drives the cartier left or right. The 
motion to rotate the leadscrew is provided by the 
leadscrew drive mechanism in the power module 
discussed in the Leadscrew Drive section. 
The escapement mechanism is located at the left 
end of the leadserew. 


The escapement mechanism controls the amount 
of leadscrew rotation: therefore, it controls the left 
and tight spacing of the carrier 


Eseapernent Mechanism 
ne ~ 


Bearing 


Leadscrew Drive 


| _- Power Module 


Leadscrow 
i 


Bearing 


Figure 1 — Leadscrew Escapement 


‘The leadscrew drive belt transfers motion from the 
power module to the leadscrew pulley on the 
torque limiter (Figure 2 


The torque limiter drives the leadscrew and is a 
safety device to limit the torque input to the 
leadserew. It slips to prevent damage to the 
escapement mechanism, power module and carrier 
if lateral movement of the carrier is prevented 
while the power module is driving. A bind in the 
rotation of the leadscrew will also cause the torque 
limiter to slip. 


Leadscrew 


Leadscrew 
Operation 


Figure 2 
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The leadscrew nut is a molded part with an internal 
thread which is constantly engaged with the 
leadscrew (Figure 3). The nut is mounted on the 
rear of the carrier and transfers the rotational 
motion of the leadscrew to lateral motion of the 
carrier, The leadscrew lock is similar to the nut and 
is discussed in the Fine Alignment section of this 
manual, 


The direction of the leadscrew rotation deter- 
mines the left or right movement of the carrier, 
Top to front leadscrew rotation causes the carrier 
to move to the right. Top to rear leadscrew rota- 
tion causes the carrier to move to the left. 

Carrier Backplate 


Leadserew Lock 


Leadserew Nut 


Leadscraw 
/ 


Leadserew Lock Link 


CARRIER MOVEMENT CONTROL 

The escapement mechanism holds the leadscrew 
position at rest, releases the leadscrew when carrier 
movement is required and stops the leadscrew 
when the carrier has moved to the required 
position. These operations take place each time the 
carrier moves, That is: during space, backspace, 
tabulation and carrier return. The only difference 
between these four functions is direction, speed 
and distance. These functions are controlled by 
logic board signals to the cycle clutch, the power 
module and the escapement mechanism (Figure 4) 


To begin carrier movement in either direction, the 
logic board applies a signal to the print shaft cycle 
clutch magnet. The cycle clutch then rotates the 
print shaft 360 degrees. This releases the leadscrew 
(discussed in this section). The leadserew drive 
magnets (discussed in Leadscrew Drive section) 
we then energized by the logic board, and the 
leadscrew rotates. 


When the carrier is in the correct position, the 
leadscrew drive magnets are de-energized. The 
leadscrew is then stopped and held by the 
escapement mechanism. 


Power Module 
Escapement 7 
Mechanism breerreperrerrtay eel i 
: Carrier z 
\ 

' ss 
\ ' 
H ' 
' 1 
i - == ' 
' ' 
L-4 Loic Boars eerie 


Figure 4 — Carrier Control 


ESCAPEMENT MECHANISM 
The escapement mecha 
atchet and emitter wheel on the left 


The emitter whe 

to. the bourd (explained 
section). The emitter sensor indicates to the logic 

) board when the leadscrew is rotating, and how 
much it has rotated. 


Emitter Wheel 


Emitter Sensor 


Emitter Board 


(Left Front View) 
Escapement Mechanism 


Figure 5 


The escapement actuator pivots stud on the 
left side of the machine and is spring loaded to the 
rear (Figure 6). 


Also on the pivot stud is the escapement inhibitor 


assembly and the knockoff le’ 


Te 


actuator, inhibitor 
are held together 


At rest, these three parts 
assembly and knockoff | 
by a large spring. 


As the actuator pivots, the inhibitor assembly also 
pivots until the inhibitor contacts the leadscrew 
ratchet (Figure 8), 


Inhibitor 


Actuator 


Spring ~ 


Leadscrey Ratchet 


(Left Front View) 


. js (Left View) 
Figure 6 ~ Escapement Actuator 


Figure 8 — Inhibitor Operation 
ESCAPEMENT ACTUATOR OPERATION ‘The escapement 
The escapement cam on the left end of the print below. the 
shaft operates the escapement cam follower, The 
motion of the cam follower is transferred to the the front that engages the ratchet, so it is called the 
pement actuator by a link (Figure 7). Each escapement pawl. The pawl is spring loaded down 
me the print shaft rotates, the actuator pivots at the rear. 

forward, then back to the rear (rest position). 


net is mounted on a bracket 
leadscrew ratchet (Figure 9), The 
escapement magnet armature has a vertical lug at 


As the actuator and inhibitor pivot, the knockoff 
lever also pivots. The knockoff lever also pivots. 
The knockoff lever contacts the top surface of the 
escapement pawl and moves it down. 

Kaockoft Lover 


Actuator 


Link 


Escapement Cam Follower 


Escapement Mignet Bracket 
(Left Front View) Escapemant Magact 


(Left Front View) 
Figure 9 — Escapement Magnet 


Figure 7 — Actuator Operation 


ATT: 


The escapement pawl is located front-to-rear by 
two guide plates (Figure 10). The plates are 
separated by a shock pad which absorbs the 
momentum of the ratchet, emitter wheel and 
leadscrew as the pawl re-enters the ratchet teeth. 


A small shield on the escapement pawl prevents 
contamination of the magnet air gap. 


Shield 


Knockoff Lover 


Guide Plates 
— Leadscrew Fatenet 


Pes 


Eseapement Paw! 
Shock Pad 


Escapement Magnet 
(Left Side V 
Figure 10 ~ Escapement Pawl And Magnet 
LEADSCREW RATCHET RELEASE 
As the actuator and inhibitor assembly pivot down, 
the knockoff lever moves down toward the 
escapement pawl (Figure 11). The inhibitor enters 
between the ratchet teeth and stops against the 
ratchet 


Actuator 
Inpibitor 


Knockot! Escapement Paw! 


Lever 


(Left Side View) 


-41g. Figure 11 ~ Escapement Operation 


Although the actuator continues to pivot, the 
inhibitor cannot, so the large spring expands. 


urther motion of the actuator pivots the knock- 
off lever down to contact the escapement pawl 
which moves down from between the ratchet teeth 
(Figure 12) 


When the escapement pawl contacts the escape: 
ment magnet, the actuator pivots on the small rivet 
in the knockoff lever. The pivot stud hole in the 
actuator is elongated, so when the knockoff lever 
stops against the escapement pawl and magnet, the 
large spring expands further. Since the actuator is 
now pivoting on the rivet, the stop lug at the rear 
moves up, away from the knockoff lever. 


Actuator 


Elongated 


Tahibitor 
Leadscrew Ratchet 


Escaperent Paw! 
Escapement Magnet 


\ 


Knockoff Lever Small River 


(Left Side View) 
Figure 12 — 


escapement Pawl Release 


If the leadscrew is to rotate at this time. the logic 
board will now energize the escapement magnet. 
The magnet will hold the escapement pawl out of 
the ratchet while the actuator, knockoff lever and 
inhibitor pivot back to the rest position with the 
escapement pawl disengaged and the inhibitor at 
rest. The leadscrew may be rotated forward or 
reverse by the power module (Figure 13). The logic 
board energizes the leadscrew drive magnets and 
the carrier moves. 


When the leadserew has rotated the correct 
amount, the drive magnets and the escapement 
magnet are de-energized. The escapement pawl 
enters between the ratchet teeth and the leadscrew 
stops rotating. 


During a print. shaft cycle when no carrier 
movement is required, the escapement magnet does 
not energize, The escapement pawl reenters the 
ratchet as the knockoff lever moves up, so the 
ratchet is not released. 


‘The escapement inhibitor does not disengage the 
ratchet until after the escapement pawl has 
reengaged the ratche 


Actuator 
\, Knockoff Lever i 
———— a cc) 
inhibitor 
@) 


Leadserew 
Ratchet 


seapement Paw! 


Escapemnt 
Mognet 


(Left Side View) 
are 13 — Leadscrew Ratchet Released 


EMITTER 


The emitter wheel has one window for each lead- 
screw ratchet tooth (Figure 14), 


The emitter is a light emitting diode and the sensor 
is a phototransistor. The phototransistor conducts 
when light from the LED passes through the 
emitter wheel windows. It does not conduct as the 
light is blocked by the wheel. The signal sent to the 
logic board as a window passes through the emitter 
is called an emitter pulse. 


The counter is an electroni¢ function in the logic 
bourd. It stores a number equal to the number of 
space units (ratchet teeth) that the cartier is posi- 
tioned away from the far left margin. As the cartier 
moves to the right, the stored number increases 
and as the carrier moves to the left, the number 


decreases. 


As the leadserew and emitter wheel rotate, the 
emitter-pulses are applied to the counter, When the 
correct number of pulses have been counted, the 
logic board de-energizes the leadscrew drive mag- 
nets and the escapement magnet. 


Ratchet Tooth 


Emitter 


ino 
SEO 


(Left Side View) 
Figure 14 


Emitter 


LEADSCREW HOMING 

When the machine is turned on, it performs a 
power on reset (POR). During a POR the logic 
board has to reset the counter, so the carrier is 
moved to a home position. A homing operation is 
also necessary when the pitch selector is changed. 


During a homing operation, the print shaft rotates 
one cycle first to operate the escapement mecha- 
nism, Then, the leadscrew rotates top-to-rear 
(reverse drive) until the leadscrew stop contacts the 
stop screw on the carrier (Figure 15). When the 
leadscrew stop contacts the screw and the emitter 
pulses stop for approximately 50 milliseconds, the 
escapement magnet and leadscrew drive mag 


Figure 15 


Leadscrew Homing 


are de-energized. The ratchet is released again by 
another print shaft cycle. The leadscrew is th 
rotated top-to-front (forward drive) one unit (one 
window of the emitter wheel) or to a set left 
margin. The carrier and leadscrew stop at rest in 
the home position (zero on the margin scale) oF at 
the set left margin. A margin position will be set 
only if the power to the logic board has not been 
removed after the margin was set. 
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PITCH SELECTOR 
The pitch selector is located on the left of the 
machine (F The pitch selector lever has 
four detent positions and a permanent magnet. A 
pitch selector board has two reed switches and is 
mounted next to the selector lever, With the lever 
in the forward position (PS) Proportional Spacing, 
no reed switches are closed. One position back 
(PSN) Proportional Spacing Numeric, the top reed 
switch is closed. Two positions back (12P) 12 
pitch, both switches are closed, and in the rear 
position (JOP) 10 pitch, the bottom switeh is 
closed. 


Permanent 
Magnet 


Pitch Selector 
Board 


(Left Front View) 


Figure 16 ~ Pitch Selector 
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_— Detent Position 


Each tooth on the leadscrew ratchet is equal to 
1/60 inch (approximately 042mm) of cartier 
motion. The escapement chart shows the spacing 
for each character and the spacebar for both PS 
and PSN pitch selections. In both PS and PSN, the 
backspace moves the carrier to the left the same 
amount as the last character. number or space. 


In 12 pitch the leadscrew and ratchet rotate five 
teeth for each character. symbol, backspace and 
spacebar operation, In 10 pitch the leadscrew and 
tchet rotate six teeth for each character. symbol, 
backspace and spacebar operation. 


——Pitch Selector Lever 


ESCAPEMENT CHART 


\Character 


WO“N<xS<C49aOVOZBrRO- Ta MMOOED 


ee ee ee 


Escapement 


115 
716 
15 
76 
6/5 
6/4 
716 
7/6 
als 
5/3 
76 
6/3 
7 
7/6 
7/8 
6/6 
716 
7/5 
6/5 
4 
7/6 
7/6 
"7 
7/6 
7/6 
6/5 
5/5 
5/5 
5/5 


Character 


Escapement 


5/5 
5/5 
5/5 
6/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/3 
5/5 
5/5 
5/5 
5/5 
5/5 


Backspace Value Of 
Last Char. 
Spacebar P/S & PSN 


Spacebar 10P 
Spacebar 12P 


Each 10P Character 
Each 12P Character 


ala 
6/6 
5/5 


6/6 
5/5 


ESCAPEMENT ADJUSTMENTS 


ie 


-_= 


Leadscrew 


End Clearance — Adjust. the 
ement ratchet left or right for minimum 
clearance with no binds as the leadscrew 
rotates. Maximum end play should not 
exceed 002" (0,05mm). 


Fscapement Ratchet 


Bearing 


|| Minimum Clearance 
1 


No Binds 


Torque Limiter — Adjust the leadserew 
torque limiter left or right so that the 
leadscrew drive belt operates in the center of 
the pulley without touching the pulley 
flanges. 


CAUTION: Do not loosen the setscrews in 
the right of the torque limiter as the preset 
tension of the torque limiter will be lost. 


ed 


/\ 
Loosen Screws FN" pulley Flange 
\ | 
\ 
| 7 
\ 
Torque’ | ~ Drive Belt 


Limiter 


Pulley Flanges 


Emitter Board — Adjust the emitter board 


left or right so that the emitter wheel is 
centered in the LED block and the emitter 
wheel reliably clears each side. 


Emitter 
Board 


Centered 


Escapement Pawl Clearance 
escapement magnet bracket up or down for a 
clearance of .003"-.006" (0,08-0,15mm) be- 
tween the escapement pawl and the ratchet 
teeth, The escapement pawl must be held in 
the energized position to check this adjust- 
ment 


Adjust the 


i 
003.006" 


Bracket (0.08-0,15mm) 


Escapement 
Pav 


(Left Side View) 


(0,30.0.51mm) 


Escapement Link — Adjust the escapement 
link clevis for a clearancy of .012"-.020" 
(0.30-0,51mm) between the stop lug on the 
actuator and the knockoff lever. 


The escapement cam follower must be on the 
high surface of the cam when checking this 
adjustment. 


Escaperent 
Cam Follower 


020" “ 
Excapement 
Knockoff Lever 

(Left Side View) 
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6, Escapement Inhibitor ~ Adjust the escape- 

ment inhibitor front or rear so. that the 
ratchet rotates .006"-.010" (0,15-0.25mm) 
as the inhibitor is engaged with the ratchet 
The ratchet must be rotated manually top- 
to-front to contact the escapement pawl, 
then, the inhibitor engaged. The clearance 
may then be observed between the front of 
the escapement pawl and the rear of a 
ratchet tooth. The setscrews in the ratchet 
should face the rear of the machine for this 
adjustment, 


This same check should be made with the 
ratchet rotated top-to-rear and also repeated 
with the setscrews to the front of the 
machine. 


To change this adjustment, the locknut and 
the screw holding the inhibitor must be 


loosened. 
Innibigr 
Serow 
Lock 
3 . 
Me 
a Ode Ratchet 


Escapement Paw 


006". 0101 


—(0,15.0.25mm) 


\—- 


(Left Side View) 


Inhibitor Stop Screw ~ Adjust the stop 
screw in or out for clearance of .005"-.020" 
(0,13-0,5Imm) between the inhibitor and 
the ratchet teeth, The actuator should be 
held to the rear of the machine, removing 
any play in the escapement link. 


starts indicating 5 volts, then tighten the 
mounting screw. Make sure that the adjsuting 
screw is held down while tightening the 
mounting screw. 


Caution must be used when tighter 
mounting screw to prevent shortit 
of the screwdriver across the termin 
emitter board. 


ie the 
the tip 
Is on the 


The escapement cam follower must be on the 
low surface of the cam when making this 
adjustment and the ratchet must be rotated 


Turn Out 4.5 
so that the inhibitor and a tooth align Emier Whee = Turn Our a5 
é Where 0 Volts D.C 
Stop Inhibitor Me / 
ratchet 5 
27 


/ {0:13.05tmm) 
Ratchet o 


(Left Side View) 


Emitter Bracket Taft Siete View) 
NOTE: This adjustment must be made to 
ensure it is correct, as it cannot be checked. 


Adjust the emitter adjusting screw out four 
and one-half turns from the position where 
the ground shot starts. 


fing 


To make this adjustment, loosen the screw 
holding the emitter bracket and hold the 
emitter wheel top-to-front so that the ratchet 
tooth contacts the escapement pawl. Con- 
nect a VOM (on 12 VDC scale) between 
GND and EMIT (COM lead to GND), then 
turn the adjusting screw in until the meter 
indicates O volts between GND and EMIT. 
Turn the adjusting screw out four and one- 
half turns from the position where the meter 


aI 


Connect 
To Emit 


Conewet To 


i 


=—_—l OrlC OVO TV ll Tl Trl cw 


Leadscrew Stop — Adjust the leadserew stop 
radially on the leadserew so that the top su 
face of the stop is level with the top surf 
of the rear rail. The leadscrew should be 
rotated one and one-half to two ratchet teeth 
(top-to-front) from the position where the 
urier contacts the left side frame and then 
held top-to-rear against the escapement pawl 
while making this adjustment, Loosen the 
leadscrew stop setscrews to change this ad- 
justment. 


The leadscrew homing stop screw 
et level with the rear rail as a guide 
2 this adjustment, then readjusted (ad- 
justment 10) when the leadserew stop has 
been tightened. Ensure that the end clear 
ance of the leadscrew is not lost as the stop 
setscrews are tightened 


a, Position the carrier approximately six 
inches from the left side frame. 


b. Loosen the setscrews on the leadscrew 
stop. 
c. Loosen the nut on the leadserew stop 


screw and turn the screw until the 
lower end of the screw is level with the 
top of the rear rail 


d. Operate a POR without a left margin 
set and ensure that the carrier is against 
the left side frame. 


Manually release the escapement pawl 
and rotate the ritchet top-to-front one 
and one-half to two teeth, then allow 
the escapement pawl to engage the 
ratchet. 


Manually load the ratchet top-to-rear 
and adjust the leadserew stop so. that 
the top. surface contacts the stop 
screw, then tighten the setscrews. 


Rear Rait 


Ratchet —.n 
Leadscrow Stop 


Escapement Pav 


(Left Side View) 


10. Leadserew Homing — Adjust the leadscrew 
stop screw in until it moves the leadscrew 
stop approximately .005” (0.13mm) down, 
then tighten the locknut. The leadscrew 
ratchet should be manually held top-to-rear 
against the escapement pawl before the stop 
screw is adjusted down, 


Stop Screw 


Locknus Approx. 
(005 (0,13mm) 
Ratchet 
Escapement 
Pav! 


(Left Side View) 


II. 


Pitch Detent — Adjust the pitch detent up or 
down so that the pitch selector lever aligns 
with the indicators on the cover. 


(Left Side View) 


(Top View) 
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12. Pitch Selection Board — Adjust the pitch 
selection board up or down for the following 
conditions with 


b. 


a. 


Tow Reed 
Swat 


Bottom Reod 
Switch 


Selector in front position (PS): No 
reed switches closed. 


Selector one position back (PSN); The 
top reed switch is closed. 


Selector two positions back (12): Both 


reed switches closed, 


Selector in rear position (10): The 
hottom reed switeh is closed. 


Pitch Selector 


PS. — No Switches Closest 


PSN — Top Swi 


We Closed 


12P. ~ Both Switches Clasea 
10. — Bottom Switches Closet 
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(Left Side View) 


PAPER FEED & INDEX OPERATIONAL THEORY 


The paper feed and index mechanism holds the 
paper against the platen and moves the paper verti- 
cally as the platen is indexed. 


The paper feed mechanism uses the rear frame for 
support and contains all the parts necessary to 
control paper feed (Figure 1) 


The paper is held against the platen by the front 
and rear feed rolls, located under the phiten. Each 
feed roll shaft has rubber rollers equally spaced on 
the shaft 


The feed roll shafts mount in the feed roll arm 
ssemblies, Each feed roll arm assembly pivots on a 
pivot stud at the rear frame. Flat springs supply 
tension on the feed rolls. 


The index mechanism controls the spacing between 
typed lines and operates when the index or carrier 
return buttons are depressed. 


PAPER FEED 

As the paper is inserted into the machine, the 
paper guide locates the left edge (Figure 2). Paper 
guide is mounted on the acoustical hood support 
near the platen and may be set to a position left or 
ight. The paper deflector guides the paper be- 
tween the rear feed rolls and the platen As the 
platen is turned, the pressure between the feed 
rolls and the platen move the paper around the 
platen. The deflector guides the paper between the 
front feed rolls and the platen. As the platen is 
turned further, the top edge of the paper is guided 
upward by the cardholder, 


Figure 


Plate 


Acoustical 
Mood Support 


Paper Feed 


Papor Guide 


Rott 


Cantnolder 


Front Feed 


Feed Roll Arm 
Assembly 


Figure | Paper Feed And Index 


‘ear Food 
Roll 


Front Feed 


PAPER FEED & INDEX Bae | 


Above the writing 
rubber bail rollers on the 
The: 


paper bail (Figure 3). 
© rollers hold the paper against the platen. The 
rollers are also used to feed the paper vertically 


after the bottom of the 
feed rolls. 


paper has left the front 


The paper bail is supported by a lever at each end 
and pivots front-to-rear. Toggle springs attached to 
cach bail lever hold the bail rollers to the rear 
against the platen or forward in the release posi- 
tion. 


Paper Bail 


Figure 3 


Paper Buil 


-120- 


PAPER RELEASE 

The pressure of the feed rolls can be released from 
the platen to allow the operator to insert and 
remove the paper easily and change the position of 
the paper (Figure 4). The paper release lever is 
located at the right end of the machine. The front 
of the paper release lever moves the feed roll re- 
lease bellcrank forward to rotate the feed roll re- 
lease shaft. The feed roll release shaft then pushes 


Feed Fool 
Release Shatt 


Toggle Sering 


Feed Rolls 


Figure 4 


down on the feed roll arms and moves the feed 
rolls away from the platen. When the paper release 
lever has been pulled all the way forward, the end 
of the feed roll release bellerank detents and holds 
the release lever in the forward position. 


Paper Rotease 
Lover 


xe 
DP 20s ou 


Fooloave Bellcrank 
Feed Rol! 
Arm 


Paper Release 


T hanex nechanisea 
The index cam provides motion through the index 
cam follower, multiplying lever, index link, pawl 
cartier and index pawl to rotate the platen ratchet 
(Figure 5). The ratchet is engaged with the platen 
and rotates with it. 


4 Ratchet 


Co» 
Figure 5 — Index Mechanism 


The index cam has a drive paw! mounted ona stud 
and spring loaded toward drive surfaces on the 
index driven gear (Figure 6). The pawl is held away 
from the drive surfaces by the index magnet arma- 
ture, When the index or carrier return button is 
depressed, the logic board energizes the index 
magnet. As the magnet is energized, the armature 
disengages the index drive pawl which moves into 
the path of the driven gear drive surfaces. The logic 
board also energizes the print shaft cycle clutch 


Paws 
Carrier 


y) 


Multiplying 
Lever 


Index 
Pavel Print Shatt Pulley 

index Cam 

Follower 


Indes Magnet 
Armature 


Index Magnet | 
Index Magnet index 
Armature 


magnet for two no-print cycles. As the print shaft 
pulley rotates 720 degrees, the index drive gear, on 
the side of the pulley, drives the index driven gear 
360 degrees, Since the index cam drive pawl en- 
gages the driven gear, the cam rotates 360 degrees 
and operates the index cam follower. 


The cam follower transfers motion from the cam, 
through the multiplying lever and the index link to 
the pawl carrier and index pawl, The rear of the 
multiplying lever is in contact with the multiplying 
lever stop, which is attached to the main frame. 
The index pawl receives the same amount of 
motion every time the cam operates, 


Paw Carrier 


Index Link 


Multipting Lever Stop 


Index Cam 


Surface 
Drive Paw! 


Driven Gear 


(Right Side View) 


‘igure 6 


Index Operation 
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‘The index magnet is de-energized after the print 
shaft has rotated to the 80 degree mark during the 
first no print cycle. The rear end of the armature 
then moves up. When the index cam has rotated 
approximately 355 degrees, the armature engag 
the index drive pawl (Figure 7). The momentum of 
the cam causes it to continue rotating until the 
check paw! engages a latching surface. Once the 
check pawl has engaged, the armature holds the 
drive pawl away from the drive surface on the 
index driven gear. 


hock Pass 
Inde Driven 


Gear Drive 
Surlace 


(Right Side View) 
Figure 7 Index Cam Check Pawl 

INDEX SELECTION MECHANISM 

There are three positions for the irfdex lever. The 
index lever is used to change the position of the 
index selector. The selector has a slot with three 
detent notches on the upper side (Figure 8). A stud 
on the index bracket engages the detent notches. 


The position of the selector controls index pawl 
entry. 
For a single space operation, the index pawl must 


be prevented from entering the ratchet until it has 
passed two teeth of the ratchet, With the index 
selector lever forward, the selector delays the entry 
of the pawl into the platen ratchet. The motion 
after the index pawl enters the ratchet rotates the 
ratchet two teeth until the pawl contacts the over- 
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throw stop (Figure 8a). The stop prevents any 
further rotation of the platen. The detent roller is 
spring loaded into the ratchet teeth and holds the 
platen at this new position. 


In the one and one half line space position, the 
index pawl is allowed to enter the platen ratchet 
one tooth earlier than for single line space (Figure 
8b). The index pawl then rotates the ratchet three 
teeth (one and one-half line spaces) until the paw! 
contacts the platen overthrow stop. 


Stud On tnder 
Bracket 


Gotwnt Rotter 


Figure 8 Inde: 


(Right Side View) 


In the double line space position, the index pawl is 
allowed to enter the platen ratchet two teeth 
earlier than for single line spacing (Figure 8c). The 

ex pawl then rotates the ratchet four teeth (two 
line spaces). 


ussed has been for a $4 tooth 
ratchet. Other ratchets with a similar number of 
teeth operate in the same way, Ratchets with 27 
teeth (or similar) advance only one tooth per line 
space and do not provide half spacing. These 
tatchets provide three line spaces if the index 
selection lever is placed in the rear position, 


The theory dis 


tex Setoct 


y Selection Mechanism 


PLATEN VARIABLE 
A clutch which engages the platen and platen 
ratchet may be disengaged by pressing the left 
platen knob to the right, While the cluteh is dis- 
engaged, the platen may be rotated without the 
ratchet. 


The clutch consists of a spring loaded driver which 
engages fine teeth inside the platen, and two studs 
on the ratchet (Figure 9), The left platen knob is 
mounted on a shaft which passes through the 
platen. 


As the left platen knob is pressed to the right, two 
rods inside the platen contact a spacer which 
pushes the platen driver to the right. This dis- 
engages the fine teeth of the driver and platen. 
When the platen knob is released, the spring re- 
engages the ratchet. 


x" Platen Knots 


Df Plater 


Platen 


oo 


h 
Yee 
- “Blas 


N® ner 
swat Ss 


Fine Teeth 


Ratchet 


Figure 9 — Platen Variable 


LINE POSITION RESET LEVER 
The line position reset lever mechanism, (Figure 
10) located on the right end of the platen, allows 
the operator to roll the paper away from a typed 
line and return to it. When the lever is moved 
forward, the platen detent is disengaged from the 
platen ratchet. The platen is then free to turn 
without -being detented. When the platen is re- 
turned to the approximate typing line, the lever 
may be returned to the rear. This relocates the 
typing line by allowing the detent to reengage the 
same ratchet teeth, 


Platen Ratchet 


Detent Lever 


Praten 
Detent 


\ 


(Left Side View) 


Figure 10 — Line Position Reset 


PAPER FEED & INDEX ADJUSTMENTS 


J. Platen Latches 


e 


Platen U 
Eccemtic 


ntric: 
ion 


po: 


vertically 


and 


Adjust the platen latch 
so the platen is held firmly in 
horizontally. 


The 


latches should latch and unlatch freely with 


the fe 


NOTE: 


The 


d rolls released. 


eccentrics should 


toward the bottom. 


Platen 


Platen Latch 


(Right Side View) 


be 


down 
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2. Platen Position (Front To Rear) — Loosen 
mounting screws (4), Adjust the platen 
position eccentrics (2) until the platen just 
touches the platen gauge, with the print shaft 
keyway down and the platen gauge on the 
print shaft and rear rail. 


NOTE: The eccentrics should be toward the 
bottom 
{Cy —Puten 
Praten Gauge Fe 4 


Toveting 


Loosen Mounting Screws 


Eccentric 


(Right Side View) 


3 Platen (Height) — Loosen Mounting Screws 
(4), Adjust the platen height eccentrics (2) 
for even top and bottom printing of all 

ter 


NOTE: The eccentric on the right side of 
the machine should be toward the rear and 
the one on the left should be toward the 
front. 


Pian Mounting Serews 5. Platen Variable ~ Adjust the left platen knob 
for a clearance of .030" (0,76mm) from the 
left bearing. To check this adjustment, the 
knob should be held to the right so that the 
platen driver disengages the platen. 


==1,— 030" (0,76mn} Minimum 


Eccentric Lott 
Plater 


Knob Left Bearing 


Evon Print 
Tow And Boriom 


(Right Side View) 


4. Platen (End Clearance) ~ Position the right 
platen knob for .001" — .003” (0,03 - 
0,08mm) end clearance at the bearing. 


(001° 003" (0.03 0,08 


Loosen Screws 


7 (Front View) 


— |; ae 


Plater 
Knob 


Bearing 


(Front View) 


) Feed Rolls (Front to Rear) ~ Adjust the feed 
roll arms for a clearance of ,001" to 003" 
(0,03 - 0,08mm) between the rear rollers and 
the platen. The pivot brackets on the rear 
) frame are adjusted front or rear with four 
IBM tab cards between the front feed rolls 
and the platen, and the locking screws loose. 


aT (001"" ~ .003" 


) pan Ploten (0,03 — 0,08mm) c 
\ @ en 


Pivot 


Sem 22K 


Feed Roll 


J me 


(Right Side View) 


Feed Roll Tension — Adjust the feed roll 


tension screw so the feed rolls have equal 

tension and the following pressure. 
a+ 15.1 inch (394mm) machine — 
2.00-2.25 pounds (907.2-1020.6 g) 


pressure on the left and right ends of 
each front feed roll shaft 
b. 19.4 (485mm) mi 
50 pounds (1020. 
pressure on the left and right ends of 
each front feed roll shaft, 


Feed Roll Tension 


, ee 
Cz 


Spring Scale 


Release Lever 
In Rear Position 


Front Feed 
Roll Shatt 


(Right Side View) 


Center Support (Front to Rear) — Adjust the 
center support front or rear to center the top 
of the support over the release shaft, with 
the release lever in the rear position. 


Reeloase 
Shaft 


Center Support 


Release Lover 
{In Rear Position 


—_ 


(Right Side View) 


Center Support Extension — Adjust the 
center support extension for ,001"-.003" 
(0,03-0,08mm) clearance between the 
support and the release shaft. This adjust- 
ment should be made with the platen 
installed and the release lever in the rear 


1001" - 003" 
(0,03 - 08m) 


Center Support Extension 


Release Shatt 
Release Lever 
In Rear Position 


& 


(Right Side View) 


10, Paper Release ~ Adjust the release arm front 
or rear on the release shaft so that the rear 
feed rollers clear the platen by .040"-.055" 
(1.02-1.4mm), with the release lever in the 
forward position. 


NOTE: The release shaft should have .002" - 
.010" (0.05 - 0.25mm) end clearance. 


040" -.055" 
(02-44) 


Release Shaft 


(Right Side View) 


1, Deflector — Form the left deflector lugs so 
that the deflector holes have equal clearance 
on the left and right ends of the feed rollers. 


Feed Roller 


Reflector 


A 


=|] 


Equal Clearance 


exe 


(Front View) 
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12. Deflector Height — Form the deflector sup- 
ports to provide 010" - 020" (0,25. - 
051mm) clearance between the deflector 
and the platen. 


< Detlector 


(Front View) 


Platen 
X 


010.0201 
(0,250.51 mn) 


Deflector Support 


(Left Side View) 


13. Index Driven Gear — Adjust the index driven 
gear eccentric for .002” - .005" (0,05 - 
0,13mm) backlash between the driven gear 
and the index drive gear. The eccentric 
should be toward the rear. 


Index Drive Gear 


002" -.005"" 
(0.05 - 0,13mm) 
Backlash 


Eccentric 


(Right Side View) 
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14, Index Magnet ~ Adjust the armature keeper 
up or down so that the top of the slot is 
flush with the magnet residual, 


To make this adjustment, the keeper may be 
moved down to contact the armature with 
the armature held in the energized position. 


Armature Keeper 


(Front View) 
Flush 


Armature 
Keeper 


Armature Keeper Flush 
With Residuat 


(Right Side View) 


15, Index Magnet Pivot Plate 


Adjust the pl 
up or down so that the armature can ope! 
without binds and with minimum clearance. 


Pwyor Plate 


Armature 


Minimum Clearance And No Binds 


(Right Side View) 


16, Index Magnet Position — Adjust the index 
magnet for .010" - 020" (0. Imm) 
clearance between the top of the index drive 
pawl and the latching surface of the armature 
with the index magnet armature manually 
operated, 


Index 
Magnet 


/ 


Armature 


10" 020° 
(0.25. 0.5tm) 


(Right Side View) 


17, Index Cam Check Pawl — Adjust the check 
pawl eccentric so the drive pawl clears the 
drive surface of the driven gear by 
015"-.030" (0,38-0.76mm). With the index 
magnet armature engaging the index drive 
pawl, hand cycle the print shaft until the 
drive surface is aligned with the index drive 
pawl, then check this adjustment. 


( ‘@ 
(9 initia 


omen FQN | 


: Se 


Index Brive Paw! 


Armature 


(Right Side View) 


IS. Index Timing ~ Engage the index dri 
for a clearance of .100 
(2,54-5,08mm) between the index drive pawl 

and the drive surface of the index driven gear 

with the print shaft cycle clutch latched. 


To make this adjustment, loosen the print 
feedback magnet wheel, remove the print 
shaft “C"-clip and slide the print shaft to the 
right to disengage the index drive gear. 


NOTE: The print shaft timing (adjustment 
2, Print Section) should be checked before 
and after this adjustment is changed. 


(«@ 


7s 


100". 200" 
(2,.54.5,08mn) 


ae 


Print Shatt 
Cycle Clutch 
Latched 


(Right Side View) 


19, Index Motion (Preliminary) — Adjust the 
multiplying lever stop so the clearance 
between the front end of the slot in the stop 
and the screw is equal to the clearance 
between the rear end of the slot in the stop 
and the stud on the side frame, 

Equal 


ns 


‘Multipiying 
Lever Stop, 


(Right Side View) 


20, Index Link — Adjust the index link so that 
the top of the pawl carrier is level with the 
right paper feed side plate, with the index 
cam follower on the surface of the cam 
(high mark) and the platen removed. 


Lyre 


Index Payil Carrier —=FRO mg Bi 
Index Cam Fatlower \ { 
Index Carn High 
Surface Mark: 


I ———) 


(Right Side View) 


21. Platen Overthrow Stop — Adjust the over- 
throw stop against the index pawl with the 
cam follower roller on the high surface of the 
cam and the platen installed. 


Yo 


Index Paw 
Cam Follower Fiotler 


(Right Side View) 


22, Platen Detent — Adjust the eccentric mount 
ing stud to position the detent lever so that 
the roller fully engages the ratchet teeth. The 
index cam follower roller should be on the 
high surface of the cam, 


Roller 
Fully Engaged 


Stud 
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Platen Detent Release Lever — Adjust the 
detent release lever stop for a clearance of 
.008”-.012” (0,20-0,30mm) between the cam 
surface and the detent roller when the detent 
roller is fully engaged between the ratchet 
teeth, 


(Right Side View) 


Multiplying Lever Stop (Final) — Adjust the 
multiplying lever stop so that the index pawl 
drives the ratchet far enough for the detent 
roller to fully engage the ratchet teeth. This 
adjustment should be checked by hand 
yeling the machine through an index opera- 
tion with platen in, the feed roll release lever 
to the rear and five sheets of paper in the 
machine. 


NOTE: If this adjustment is changed, adjust- 
ments 20, 21, 22 and 23 should be revised, 


Ratchet 


(Right Side View) 


Multiplying Stop 


Index Selector — Adjust the selector guide 
pin plate so that the index pawl contacts the 
ratchet approximately halfway down the 
front of a tooth, with the index selection 
lever in the rear position. With the lever in 
the rear position, the pawl should rotate the 
ratchet four teeth (three teeth on 27 tooth, 
ete.) before it contacts the pawl stop. 


After this adjustment has been checked, paw! 
entry in the other two selector lever 
positions should also be checked for pawl 
entry similar to the rear position, Readjust if 
necessary. 


Index Selector Lever 


Ratchet Plate 


Tndex Pawi 
Pawl Stop 


(Right Side View) 


COVERS OPERATIONAL THEORY 


The covers protect the machine. The cover 
assembly has three main. sections: top cover, 
center cover and bottom cover, 


The cover design includes an acoustical filter hood 
to reduce the amount of noise emitted. The hood 


assembly is mounted on the center cover just above 
the platen and covers the opening between the top 


and center covers (Figure 1), 


The page end indicator is located toward the rear 
of the center cover. The indicator also supports the 


paper. 


Top Cover 


Bottom Cover 


Figure 1 — Covers 


The bottom cover and center cover are held to- 
gether by sliding latches at each side (Figure 2). 
These may be operated from the top of the 
machine by a medium screwdriver inserted in slots 
on the latches, 


Acoustical Filter 
Hood 


Front Support 


CAUTION: The screwdriver should not be pushed 
against the center cover as damage to the cover 
may result, 


‘The main frame of the machine is supported within 
the bottom cover. Rubber shock mounts locate the 
machine in the operating position. 


Right Sliding 
tren 


Rear Support 


Right Rubber 
Shock Mounts 


Figure 2 ~ Machine Mounting 


The machine may be tilted up for service access 
and will stand in the bottom cover (Figure 3). 


In the tilted service position, the machine is sup- 
ported on rails in the bottom cover. The rails have 
vertical lugs front and rear to limit the back and 
forward movement of the machine as it is being 
tilted up or set down, 


Bottom Cover 


Vertical Lugs 


Right Rait~ 


(Right Side View) 


Machine Service Position 


Figure 3 
-130- 


The top cover hinge assemblies have a spring 
loaded detent action to hold the top cover in the 
upward position when open (Figure 4). 


Paper is inserted into the machine behind the paper 
table and in front of the center cover. 


Lett Top Cover Hinge PP 


(Right Side View) 


Margin Scates 


A margin scale is attached to the center cover. The 
scale is numbered in ten and twelve pitches. For 
proportional spacing, the twelve pitch scale is used, 


Right Top 
‘Cover Hinge 


Figure 4 — Top Cover 


PY paper table is mounted on pivots on the center 

cover (Figure 5). The paper table can be pivoted up 
so that the platen may be removed. Small springs 
hold the table down against the platen in the 
operating position. The surface of the paper table 
has many small holes and a foam material inside to 
reduce noise. 


A scale on the paper table provides a reference 
for positioning the paper left or right. The 
numbers that increase left and right, from a zero 
mark in the center on the paper table can be 
used to center the paper. 


Small Spring 


yet Paper 
Plato — Table Pivot 


(Right Side View) 


Paper 
Table 


The belt guard is fitted on the right machine side 
frame by two screws. This is a safety cover and 
must always be reinstalled after removal during 
ing (Figure 6), 


Rear Serew Hole 


Figure 6 


Belt Guard 


Right Paper 
Table Pivot 


Figure 5 — Paper Table 


Two covers (Figure 7) provide safety protection 
over the power module. These covers also have 
sound reduction material on the underside. The 
bottom of the covers mount on the main frame 
and the top of the covers mount in a slot in the 
rear paper feed frame, 


NOTE: Safety covers mu 
after removal for servicing. 


always be reinstalled 


Rear Paper Feed 


Frame Slot ———2 


Left Cover __ 


Main Frame 


Power Module Covers 


Figure 7 
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‘The logic board of the machine is protected by a 
dust cover (Figure 8). The cover is mounted in a 
slot in the machine main frame at the rear and in 
two spring clips at the front. 


Main Frame 


Spring Clip 
Losie Board Cover 
(Left Front View) 


Figure 8 ~ Logie Board Cover 


An interference shield under the logic board pro- 
vides electrical interference protection to the 
bottom of the board (Figure 9). This shield 
in place by the board mounting serews 
board support lugs. Care should be taken when 
reinstalling this shield that the conductive surface 
is not in contact with the bottom of the board, 
The conductive surface is marked with a stripe 
The mounting screws should tighten against the 
conducti surface. 
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Stripe On Conductive Side 


Shield ~ 


Board 
Mounting Scrows 


(Bottom Right View) 


Figure 9 — Interference Shield 


‘The leadserew pulley and torque limiter are 
covered by the leadscrew pulley guard (Figure 10). 
The guard is mounted by a screw on the main 
frame, 


NOTE: Gu: talled after removal 


for servicing, 


d must be rei 


4 Leadscrow 
—~ JT Paty Guard 
Leadscrew 
Palloy 


Leadscrew Torque Limiter 


Figure 10 — Leadserew Pully Guard 


COVERS ADJUSTMENTS 


1. Top Cover Hinges ~ Adjust the top cover 
front-to-rear on the hinges to fit flush with 
the ce 


er cover. 


Covers Flush “ 
ee. 


Center Cover 


2 Top Cover Latches — Adjust the top cover 


latches left or right so that the top cover is 
latched securely in the closed position 


i 


Top Cover 
Latenes 
Securely 


Center Cover 


fa) 


390) 
(9 


Shock Mounts 


Adjust the shock mounts 


for the following conditions: 


a. 


410" 
104mm) 


The fourth row keybuttons should be 
390"-.410" (9,9-10,4mm) above the 
surface of the cover. 


All openings for keybuttons should 
have equal front to rear and left to 
ce. 


right © 


NOTE: Spacebar and code button 
position may be adjusted separately, 


The platen knobs should be centered 
front to rear and top to bottom in the 
cover openings. 


to) 


Platen Kaob Center 


Code Button 


Spacebar 


4. Paper Table ~ Adjust the pivot plates so that 
the front edge of the paper table is parallel 
with the platen within 016" (0.4mm). 


Paper Table Parallel 
To Platen Within 
016" (0,40) 


Platen 


(Right Side View) 


5. Acoustical Filter Hood — Adjust the hood so 
that the front edge of the hood support is 
flush with the front of the center cover. 
Loosen the mounting screws to make this ad- 
justment. 


(Right Side View) 
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MODEL 60 OPERATIONAL THEORY 


The IBM Electronic Typewriter Model 60 has only 
small differences in the mechanisms to the Model 
$0, The main features that differ are in the logic 
board. 


The Model 60 hi 


some extra controls on the key- 
poard with wiring to the logic board (Figure 1). 
These controls are: three keybuttons, located left 
af the code button, and an indicator light. The 
puttons include a store button, a delete button and 
in automatic carrier return button. 


The buttons are mounted on switch sliders. When 
he store button is held depressed and a number 
ceybutton is depressed, the indicator light shines. 
The light indicates that the machine will store in- 
ormation in the logic board as it is keyboarded. 
The logic board can store a maximum of 736 char- 
ters (including the function codes as characters). 
fhe storage may be separated into a maximum of 
en sections, with a total of 736 characters. Any 
me of the ten sections may be used to store 736 
haracters, but if so, no storage would be available 
n the other nine sections. 


Switch Slider 


wirita 


If the delete button is held depressed while a num- 
ber keybutton is depressed, all information stored 
in that section will be deleted from the storage. 


‘The automatic carrier return button latches down 
when depressed. If depressed again, the button will 
unlatch and move up to the rest position, When the 
button is down, the carrier will automatically re~ 
turn when a space followed by at character is 
boarded, and the carrier is less than 1/2 inch from 
the right margin. 


If a number keybutton is depressed while the code 
button is held depressed, the logic board will auto- 
matically type the information stored in that sec- 
tion. The automatic operation may be stopped by 
depressing the “N” keybutton. 


The machine has many other operating control fea- 
tures which are fully discussed in the Operators 
Instruction Book. 


Store Button 


Delete Button 


Automatic 
Retuen 
Button 


Indicator 
Light 


Figure 1 — Model 60 


‘The Model 60 does not have the decimal tabulation 
feature or the proportional space features of the 
Model 50. 


The pitch selection control may be adjusted to 
four positions by the operator. There are two ten 
pitch and two twelve pitch positions. This feature 
provides storage for two sets of tabulation stops 
and two sets of margins in each pitch. The mechan- 
al details of the pitch selection controls are the 
same for both Model 50 and 60. 


MODEL GO BEE 


MODEL 60 ADJUSTMENTS 


1, Switch Position — Adjust the switch module 
so that the switch buttons are located in the 
center of the cover openings. 


NOTE: Ensure that adjustment 3, Covers 
section, is correct before checking this ad- 
justment, 


Switch Module 


Equa! 
Clearance 
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Indicator Light — Adjust the indicator light 
position so that the light aligns with the 
‘opening in the covers. 


NOTE: Ensure that adjustment 3, Co 
section, is correct before making this adjus 
ment. 


IONAL FEATURES OPERATIONAL THEORY 


DEAD KEY DISCONNECT AND DUAL LANGUAGE 
CONTROL 

These features are controlled by a lever at the left 
on the keyboard (Figure 1). A permanent magnet 
on the lower end of the lever operates reed 
switches to command the machine to operate in 
dead key disconnect or in the primary or 
secondary language. 


With the control in the forward position, the 
permanent magnet transfers the rear reed switch 
and commands the machine to operate without 
dead key. 


In the center position, no reed switches are 
transferred and the machine will print in the 
primary language mode. 


With the control in the rear position, the 
permanent magnet will transfer the front reed 
switch and command the machine to print in the 
secondary language 


Permanent 
Magnet 


The secondary language feature changes the tilt 
and rotate selections to suit the secondary language 
typehead and keyboard. The escapement values 
and velocity of the characters are also changed to 
suit the secondary language with this control in the 
rear position. 


MANUAL VELOCITY CONTROL 

The manual velocity control is operated by the 
manual velocity control lever at the right side of 
the keyboard (Figure 2). The lever has three posi- 
tions: high velocity, normal and low velocity. The 
lever must be manually held in the low velocity 
position to select low velocity for characters which 
are not normally low velocity. The lever is 
detented in the normal and high velocity positions 
and will remain in either of these positions until it 
is manually moved from them, 


The lever is detented in the normal (center) posi- 
tion by the switch actuators. 


Dead Key And 
‘Dual Language 


Control Lever Leiee 


Reed Switch 
Board 


(Left Front View) 


Figure 1 


Dead Key Disconnect And 
Dual Language 


Control 


Velocity) 


‘The lever is detented in the high velocity position 
by the rear switch actuator and the notch in the 
manual velocity control lever. 


When the lever is placed in the high velocity posi 
tion, the machine will print all characters in high 
velocity. When the lever is manually held in the 
low velocity position, the machine will print all 
characters in low velocity. The manual velocity 
control lever will restore to the normal (center) 
position from the low velocity position when the 
lever is released. In the normal (center) position, 
the machine will print characters at different 
velocities. 


(High Velocity) 


(Right Front View) 


Figure 2 ~ Manual Velocity Control 


OPTIONAL FEATURES 


OPTIONAL FEATURES ADJUSTMENTS 
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Detent Spring — Adjust the detent sprit 
front or rear so that the lever al 


gns with the 
ors on the guide. The lever should 
with the indicator in each of the three 


ions, 
Dotent Spring 


| 


* Indicators 
ie 
— 


‘Loosen Serew 


(Top View) 


Adjust the detent tension 
screw up or down so that the lever is held 
positively in each position, 


Detent Tension 


To make this adjustment. raise the rear of 
the detent spring clear of the adjusting screw, 
then turn the screw in or out. 


Lover 


>t 


an 


Tension Serow 


== Dbtent 


(Right Side View) 


Permanent Magnet Clearance 


reed switch board mounting bracket and 
position it left-to-right so. the permanent 


magnet clears the 
switches by .005 


Mounting 
Bracket 


Reed 
Switeh 


0085" 


(0.13051mm) 


4. Reed Switch Position 


iss envelope of the reed 
+020" (0,13-0.51mm). 


Loose 
Serewvs 


Magnet 
a 


020" 


Adjust the reed 


switch board front or rear so that 


b. 


With the lever detented in the front 
position, the rear switeh transfers, 


With the lever set in the center pos: 
tion, both switches are not transferred. 


With the lever set in the rear position, 
the front switch transfers. 


Lover 


Rood Switch 
Board 


Loosen Screws 


Loosen the 


Manual Velocity Control Switches — Both 
switches are adjusted front-to-rear to meet 
three conditions 


a. So the 
010-015 


switch actuators deflect 
(0,25-0,38mm) with the 
control lever in the 


b. So the rear switch will transfer when 
the manual velocity control lever is 
detented by the rear switch actuator. 


the front switch will transfer when 


the manual velocity control lever is 
manually held in the low velocity posi~ 
tion, 

NOTE: The manual velocity control lever 


must restore to the normal (center) position 
when it is released in the low velocity posi- 
tion. 


-010".018" Manual Velocity 
7 (0.25.0,38mm) Jue 


xe 


‘Loosen 
Serows 


—_= 


(Right Side View) 


REMOVALS 


This section contains removal procedures for main 
parts and assemblies. The drawings in the parts 
manual should be used when more removal or 
assembly information is required 


Parts in the drawings shown with the removal pro- 
cedure are numbered with reference to the removal 
sequence. Some removals refer to certain steps of a 
previous removal procedure to prevent repeating 
information. (Refer to the Removal Contents.) 


The procedures in this section give the most direct 
method of removal or replacement. Some persons 
may find another method better for them. These 
procedures are given only as an aid to service tech- 
niques. 


CARRIER 
1. Center carrier between right feed rolls. 


2. Remove two screws from leadscrew nut 
bracket. 


3. Use springhook to pull leadscrew lock link 
from rear. 


CAUTION: When reconnecting link, depress 
in notch and not on rear of lin! 


4. Loosen setscrews in print feedback magnet. 


Remove print shaft belt guard and belt 


6. Remove clip from right-hand end of print 
shaft 


Slide print shaft out while supporting carrier. 


Lift carrier out being careful not to damage 
cable, 


Disconnect carrier cable from logic board. 


Check leadscrew locknut and shoe adjust- 
ments (APM) after reinstallation. Also, time 
the print shaft and index driven gear. 


KEYBOARD — TOP SECTION 
1, Remove outrigger plates. 
2. Disconnect motor on/off switch link. 
3. Disconnect keyboard lock link. 
4, Disconnect main power lever link. 
§. Remove two screws (one on each side). 
6. Hold at front and lift top up. 
7. Slide toward the front. 


8. Check keylever pawl to interposer adjust- 
ments after reinstallation (APM). 
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KEYBOARD — COMPLETE OR CENTER SEC- 
TION 


1, + Remove outrigger plate(s). 
2. *Disconnect motor on/off switch link. 
3. «Disconnect main power lever link. 
4. Disconnect keyboard release link. 


$, Remove transmit connector from logic 
board. 


6. Remove two screws from logic board 


7. Remove four mounting screws from front 
rail, 


8. Check adjustments of all links (APM) after 
reinstallation, 


* Refer to Keyboard — Top Section removal. 
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KEYBOARD ~ BOTTOM SECTION 


1. Remove screws from logic board. Unplug 
keyboard cable. 


2. Disconnect keyboard latch link. 


Remove two screws in rear (one on each 
side). 


4. Pull down and to rear. 


NOTE: Ensure all selection bails are free to 
move and in correct position. Also, ensure 
that the logic board interference shield is in- 
stalled with the conductive side down. 
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LEADSCREW 


1 


9. 


Remove paper feed assembly, (Refer to Paper 
Feed Assembly removal. 


Loosen leadscrew drive belt idler gear. 


Remove leadserew drive belt from torque 
clutch. 


Remove two screws from leadscrew nut 
bracket. 


Remove screw from leadscrew lock link, 


Loosen setscrews in emitter wheel. 


Loosen left setscrews in torque limiter clutch 


and remove clutch 


Remove two screws in right-hand leadscrew 
bearing support 


Slide leadscrew to right, lift and remove lead- 
screw. 


After reinstallation, check the following ad- 
justments: 


a. Torque limiter left-to-right 

b. —_Leadscrew homing and end play 
c. — Leadscrew belt tension 

d. —_Leadserew lock 
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PAPER FEED ASSEMBLY 


Remove print shaft belt guard (two screws). 
Remove four screws. 


Disconnect index link (use clamps to hold 
clevis so adjustment won't be lost). 


Loosen screw on center support (lift up and 
release from paper reease shaft). 


Lift rear of frame and slide toward rear. 


Perform center support adjustments when re- 
installed. 
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PRINT SHAFT CYCLE CLUTCH 


1 


Hold clutch and rotate motor pulley to lo- 
cate setscrews on arbor. 


Loosen two setscrews on shaft. 


Remove clutch retai 
thread). 


ing screw (left-hand 


Slide clutch off. 


Check clutch arbor, shaft end play and 
clutch slip adjustments on reinstallation. 


NOTE: Lubricate clutch before reinstalling 
end screws. 


Motor Pulley 


| 
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POWER MODULE 


3. 


Remove motor drive belt. 
Remove print shaft belt guard. 
Remove print shaft drive belt. 


Loosen leadscrew drive belt idler roller 
mounting screw. 


Remove three screws in paper feed support 
and remove right-hand paper feed support. 


Disconnect release link clevis and keyboard 


drive link clevis at keyboard clutch 


Disconnect spring on keyboard clutch cam 
follower. 


Remove four mounting screws, three in 
bottom, one on side. 


ove leadscrew torque clutch guard 


Slide leadscrew belt off leadscrew torque 
clutch, 


Remove power module through rear. 


After reinstallation, perform leadscrew belt 
tension adjustments. Time the print shaft 
and the index driven gear. Use wiring dia- 
gram to reconnect any loose wires. Check 
keyboard release link and drive link adjust- 
ments (APM) 
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POWER MODULE LOWER SHAFT 


NOTE: Removal of the high speed magnet may 
allow easier access to parts 
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Loosen four setscrews on lower shaft. 
Remove C-clip on end of shaft 
Slide shaft out of power module. 


NOTE: Loosening the four power module 
serews and raising the power module may 
make this step easier. The release and drive 
link adjustments would then require 
checking. 


Perform end play adjustments after rein- 
stallation. 


if Nrage SS 


POWER MODULE UPPER SHAFT 


I. Remove print shaft guard and belt. (Do not 
remove cycle clutch screw.) 


Loosen setscrews on upper shaft. 
3. Remove C-clip on shaft. 
4. Slide shaft out right side of power module. 


$. Perform shaft end play and arbor adjust- 
ments after reinstallation. 
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PRINT SLEEVE 


1 
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Remove ribbon plate. 
Remove carrier (see carrier removal). 


Remove screws holding left wiper retainer 
and remove print shaft bearing. 


Remove C-clip holding velocity slider restor- 
ing cam follower. 


Loosen screw enough to remove cam fol- 
lower. 


Slide print shaft sleeve assembly to left and 
remove. 


ROTATE RACK SOLENOID ASSEMBLY 
1. Remove carrier (see carrier removal). 


Remove carrier back plate. 


3. Remove selection cams (see selection cam 


removal). 


4. Loosen setscrews holding bail shaft. 


5. Remove “ 
rier. 


6, Remove assembly through bottom of ca 


7. Check character selection adjustments after 


reinstallation. 


NOTE: As an aid to reinstallation of the 
new solenoid assembly, the following steps 


may be used 


Break removed shaft at groove. 


b. Replace new assembly shaft with 


shortened shaft, to align parts. 

c. Install new assembly in carrier. 

d. — Install_ new shaft in solenoid assembly 
in carrier. 

e. Reverse steps 1-5 above. 


clip and push shaft from car- 
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SELECTION CAMS 


6. 


Loosen two setscrews on bottom that hold 
shaft 


Push shaft from end with small screwdriver. 
Remove selection cams. 


Install tool to hold pins in place. *See 
selection pin installation. 


To reinstall make sure tilt ring is in home 
“O" tilt tion, Also, rotate cam follower is 
in home “0” rotate position 


After reinstallation, check cam timing (APM) 
(if new cams). Check all selection adjust- 
ments (APM), 


* SELECTION PIN INSTALLATION 


To install se 


ction pins in the pin block, hold all 


installed pins in the restored position. This will re- 
move the tension on the selection vanes and allow 
installation of additional selection pins. A flat tool 
such as the steel rule may be used to hold the 
selection pins in the restored position. 
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TILT CAM FOLLOWER 


6. 


Remove carrier (refer to carrier removal). 
Remove carrier back plate. 
Remove tilt pivot nut and bellcrank, 


Remove selection cams (refer to selection 
cam removal). 


Remove tilt cam follower pivot screw from 
bottom. 


Loosen both setscrews holding the rocker 
pivot shaft 


Rotate rocker pivot shaft front-to-rear using 


a screwdriver on the right-hand end. 


Remove the cam follower to the rear of the 
carrier, 


The following adjustments should be 
checked after reinstallation. 


a. Character Selection 
b. Fine Alignment Sa 


Bottom View 
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LUBRICATION GUIDE 


CAUTION: Because oil and grease affect rubber, special 
care should be taken to prevent lubricants from contacting 
the platen, feedrolls, paper bail rolls, rubber mounts and 


drive belts, 


Carrier 
Tilt Bellerank Pivot 
Leadscrew Nut And Lock 
Rear Carrier Shoe 
Print Shaft Wipers 
Velocity Cam Follower Roller 
Correcting Tape Feed Latch Pivots 
Tape Lift Actuator Pivots 
Correcting Latch 
Correcting Tape Feed Cam Follower Pivots 
Correcting Tape Load Lever Pivot 
Correcting Tape Feed Swing Arm 
Correcting Tape Spiked Wheel Pivot 
Correcting Tape Feed Bellcrank Pivots 
Selection Vanes Support Shafts 
Selection Pins 
Velocity Slider Latching Surface 
All Non-Rotating Bearing Surfaces Not 

Otherwise Speci 
Correcting Tape Lift Arm Mounting And Pivots 
Ribbon Lift Control Lever 
Ribbon Feed Paw! 
Ball Joint 
Tilt Ring Pivots 
Velocity Cam Follower 
Impression Control Lever Pivot 
Selection Sleeve And Cams (Thin Covering) 
Rotate Rack Plate Rear Pivots And 

Cam Follower 
Tilt Cam Follower 
Rear Carrier Shoe 


Keyboard 

Keyboard Clutch Surface 

Key Lever Paw! Spring Contact Area 

Key Lever Restoring Spring Contact Area 
Front Interpaser Guide And Fulcrum Rod 
Filter Bail Surface 

Filter Bail Pivots 
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Shift Bail 

Repeat Keylevers At Leaf Springs 
Keylever Return Spring 

Keylever Fulcrum Rod And Pivots 
Spacebar Pivot Points 

Filter Bail Guide LH And RH 
Selection Bail Pivots 

Keyboard Mode Latch 


Power Module And Motor 

All Bearings 

Leadscrew Belt Idler 

Print Shaft Cycle Cluteh Spring And Arbor 
Motor Pulley And Shaft 

Keyboard Clutch Spring And Arbor 


Main Frame 

Leadscrew Bearings 
Leadscrew 

Link And Clevis Pins 
Platen Bushing 

Balls In Comptube 

Rear Interposer Guideslots 
Bottom Cover Latches 
Top Cover Latches 
Escapement Ratchet 
Escapement Cam Follower And Pivot 
Escapement Link Clevis 
Paper Guide Groove 

Top Cover Hinges 


Clean the following as necessary and do not lubricate: 


No. 23 
No. 23 
No, 23 
No, 23 
No, 23 
No, 23 
No, 23 
No, 23, 


No. 10 
No, 10 
No. 23 
No, 23 
No, 23 


No. 10 
No, 10 
No. 10 
No, 10 
No. 6 
No. 6 


No, 23 
No, 23 
No, 23 
No, 23 
No, 23 
No, 23 


Ribbon cartridge, spindles and spools, outside of typehead, 
platen, motor mounts, wiring, correcting tape lift guide, 
correcting tape supply and take-up spools, cycle clutch 
magnet armature keeper and escapement magnet core, 


solenoid plungers. 


~ Form No. 241-6056-0 Printed In USA March, 1978 


